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Dosage: 1 tablet 
bid. or t.id., 
adjusted to the 
individual. 


CIBA 


SUMMIT, N. J. 


Serpasil Serpatilin 
tranquilizer psychomotor emotional 
stimulant stabilizer 


To induce emotional equilibrium in those who swing from anxiety 
to depression, Serpatilin combines the relaxing, tranquilizing action 
of Serpasil with the mild mood-lifting effect of the new cortical 
stimulant, Ritalin. In recent months, numerous clinical studies have 
indicated the value of combining these agents for the treatment of 
various disorders marked by tension, nervousness, anxiety, apathy, 
irritability and depression. Arnoff,' in a study of 51 patients, found 
the combination of definite value in a variety of complaints, noting 
no effect on blood pressure or heart rate. Lazarte and Petersen’ also 
found Serpatilin effective in counteracting the side effects of re- 
serpine and chlorpromazine. They reported: “The stimulating effect 
of Ritalin seemed complementary to the action of reserpine .. . in 
that it brought forth a better quality of increased psychomotor 
activity.” 

1. Arnoff, B.: Personal communication. 2. Lazarte, J. A.. and Petersen, M.C.: Personal 
communication. 


Serpatilin Tablets, 0.1 mg./10 mg., each containing 0.1 mg. Serpasil® (reserpine CIBA) 
and 10 mg. Ritalin® hydrochloride (methy!-phenidylacetate hydrochloride CIBA). 


(reserpine and methy!-phenidylacetate hydrochloride CIBA) 
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Special II 
Camera 


From on-the-spot precision surgical reporting in 
full color—to cinephotomicrography in full color 


To call the Cine-Kodak Special I] Camera the world’s most 
versatile 16mm motion-picture camera is telling only a small 
part of the story. With all its infinite possibilities, its superb 
precision, it is simple and easy to use. Its built-in adapters 
permit it to accept any of seven great Kodak Cine Ektar Lenses 
—wide angle, telephoto, standard (any two can be seated 
without optical interference). Reflex finder for focusing and 
framing; eye-level finder for following action. Special controls 
for special effects. Price, with 25mm //1.9 lens, 100-ft. 
film chamber, $1,195 

Price includes Federal Tax where applicable and is subject to change without notice 
Get all the details from your Kodak photographic 
dealer or write for free booklet V1-3. 


EASTMAN KODAK COMPANY 
Medical Division, Rochester 4, N.Y. 


Serving medical progress through 
Photography and Radiography 
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PURITAN PRESSURE-COMPENSATED 
FLOWMETER 


* Flow Accuracy Unaffected by Back 
Pressure 


* Use with EVERY Type of Equipment 


Universal in its application, the Puritan pressure- 
compensated oxygen flowmeter provides dependably 
accurate readings under all conditions. It is simple to 
connect and easy to adjust. Rugged construction pro- 
vides for longer service life and safe, easy handling. 
It can be used either with central supply piping equip- 
ment or with cylinder and regulator. 


The Puritan pressure-compensated flowmeter is 
made in the Puritan tradition to give you years of 
accurate, trouble-free performance. Your Puritan 
representative will be glad to demonstrate it for you. 


— 


‘AND GAS THERAPY EQUIPMENT 
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ROMILAR 


ROMILAR 


For controlling cough 


IS AT LEAST AS EFFECTIVE AS CODEINE 


Milligram for milligram, 
Romilar is equal to codeine 
in specific 


antitussive effect 


I$ CLEARLY BETTER THAN CODEINE 


Non-narcotic, 
non-addicting— 

does not cause drowsiness, 
nausea, 


or constipation 


Hoffmann-La Roche Nutley «N. J. 


Romilar® Hydrobromide—brand of dextromethorphan hydrobromide 


Syrup, Tablets, Expectorant NH 
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New multi-purpose 
BRONCHOSCOPE 


‘““PENTASCOPE’’ 
for examination 
catheterization ... biopsy... 


fulguration . . . foreign body removal 


in all five lobes of the lung 


Bri245 Carabelli 


Designed for A. Albert Carabelli, M.D., 


Trenton, N. J. 


Pentascope — consists 
of tube (Br1245A), light carrier 
and sheath (Bri1245B), deflector 
and operating channel insert 
(Bri245C), accessory collars 
and adapters (Brl1245D-G). 
Bronchoscope is 6 mm _ inside 
lumen, 8 mm outside diameter 
and 40 em long which is equiv- 
alent to the usual 45 cm because 
there is no side arm to interrupt 
the working length of the instru- 
ment. With oxygen, suction and 
antifog features; also distal in- 
spection port. 


ORDER DIRECT FROM PILLING 


Br1246 


Brl401 


Br1405 


Bri410 
Br1492 


BR3442 


Carabelli Biopsy special flexible 
forceps. 


Jackson Telescope, fore-oblique 
(illus. 3), approximately 55° 
field of vision, 4.8 mm diameter. 


Same, retrospective (illus. 2). 
Same, right angle (illus. 1). 


Carabelli-Jackson Light Cord— 
holds cord up and away from 
the lumen permitting a clear 
field of vision for the broncho- 
scopist. 


Carabelli Bronchogram Catheter 
and Adapter with introducing 
Stylet. 


Carabelli Hanging Specimen Col- 
lector — useful in cases with 
abundant secretions or for re- 
moving irrigating fluids. 


Write for descriptive literature 


GeorGE P. PILLING «& son co. 


* Philadelphia 


Pilling New York Office—4 W. 56th St. N. Y. 19, N. Y., Circie 5-8125 
George S. Weigand, 6220 Oakdale Ave., Woodland Hills, Calif. 


3451 Walnut Street 


Charles H. Dunham, 3043 30th St., S.E.. Washington 20, D. C. 


*CABLE: Surgical, Phila. 
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IN THESE PATIENTS WITH 
TUBERCULOSIS— 


® Candidates for surgery who need 
short-term protection to prevent 
or minimize spread of infection 


@ Hospitalized patients who are unre- 
sponsive to other chemotherapeutic 
agents 


A new and potent tuberculostatic agent 
can be a life-saving agent— 


PYRAZINAMIDE 


PYRAZINOIC ACID AMIDE 


The record shows that PYRAZINAMIDE pro- 
duces a high percentage of good immediate, 
even if only briefly enduring results, such as: 


1. Reduction of fever, cough and quantity of 
sputum with concomitant gains in appetite, weight 
and well-being. 


2. X-ray evidence of partial clearing of far- 
advanced chronic fibrotic lesions in a small per- 
centage of patients and also in a larger percent- 
age of patients with acute infiltrative disease. 


3. Remarkable improvement or healing in patients 
with extrapulmonary lesions such as draining 
sinuses, mucosal lesions and lymphadenopathy. 


4. Conversion of sputum in 10% of cases. 
... when used as indicated. 
PYRAZINAMIDE is available through hospital 


pharmacies. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO... INc., PHILADELPHIA 1, PA. 
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Supplied: White, 5 mg. oral tab- 
lets, bottles of 20 and 100. Pink, 
1 mg. oral tablets, bottles of 100. 
Both are deep-scored. 


*Schwarts, Ex New York J. Med. 
56:570, 1956. 


GE 


brand of prednisolone 


one of “the best therapeutic agents 
now available”* 


} 


provides restoration of breathing capacity — Relief of symptoms 
| bronchospasm, cough, wheezing, dyspnea] is maintained for long 
periods with relatively small doses.* 

minimal effect on electrolyte balance — “in therapeutically effective 
doses... there is usually no sodium or fluid retention or potassium 
loss.”"* Lack of edema and undesirable weight gain permits more 
effective therapy particularly for those with cardiac complications. 


ABORATOR!£S, Brooklyn 6, New York 
Divcien, Chas. Pfizer & Co., Ine. 
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New optics give. 


DIRECT X-RAY 


photofluorography 


THE NEW FAIRCHILD-ODELCA 4 x 4 CAMERA 
brings, for the first time, top-quality diagnostic negatives 
produced on 4” x 4” film — in a camera fully evaluated 

for general radiography. 

The heart of this camera’s exceptional performance, 
the Bouwers Concentric Mirror Optical System, permits 
an extremely wide working aperture of £/0.7 
(GRA £/0.65). Speeds four to five times that available 
in refractive lens cameras permit much lower tube current 
and 75 to 80% reduction in exposure time — resulting 
in substantially reduced radiation. 

The concentric mirror optics provide a gain in resolution 
as much as four times that of refractive lens cameras. 
Retakes are eliminated because both voluntary and 
involuntary motion are stopped. Designed for 
under-table, over-table and upright use. The small 
film size, of course, provides great economies in 
purchase, handling, processing and storage. 

The complete line of Fairchild-Odelca Cameras 
covers the four major categories of photofluoro- 
graphy; mass chest survey . . . hospital admissions 
X-ray . . . serial radiography . . . and now even 
general radiography. Three models are available: 
the new 4” x 4” model (illustrated), the 70mm 
In-Line model and the 70mm Angle-Hood model. 

Get complete details from your regular X-ray equipment 
supplier, or direct by addressing Industrial Camera Div., 
Fairchild Camera and Instrument Corp., 88-06 Van Wy ck 
Expressway, Jamaica 1, N. Y., Dept. 160-41R2. 


X-RAY CAMERAS AND ACCESSORIES — 4 
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“GOOD 

OXYGEN THERAPY 
DEMANDS 

»\ CONSTANT 


CHECKING”’ 


NEW 0.E.M. 
ELECTRONIC 
OXYGEN 
ANALYZER J 


...for critical and routine oxygen 
tests in tents, hoods, incubators. 


ony $122.50 


Write for details today 
0.£.M. CORPORATION - EAST NORWALK, CONN. 


GD Better Products for Better Oxygen Therapy 
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drenosem:.{c control bleeding 


In his study of 330 hospital cases treated with 

Adrenosem* Salicylate, Bacala concludes that 

(Brand of carbazochrome salicylate) | this systemic hemostat is “specific for the 
strengthening of capillary resistance.” 

He summarizes: “Experience with the drug 
is cited from 317 surgical and 13 obstetrico- 
gynecological cases. Most numerous were the 
233 tonsillectomies, of which 207 patients 
were benefited by its use; post-tonsillectomy 
bleeding was reduced from 19.8 to seven per 
cent. The drug was also found useful in 
gastrointestinal bleeding, cataract extraction, 
epistaxis, incisional seepage, transurethral 
prostatectomy, menometrorrhagias, cervical 
oozing, antepartum and postpartum bleeding, 
threatened abortion, and prevention of capil- 
lary hemorrhages during Hedulin or Dicu- 
merol 


1. Bacala, J.C.: The Use of the Systemic Hemo- 
stat Carbazochrome Salicylate, West. J. Surg. 
64:88 (1956). 
Supplied in ampuls, tablets and as a syrup. 


Write for comprehensive illustrated brochure de- 
scribing the action and uses of Adrenosem Salicylate. 
*U.S. Patent 2,581,850 


"Tha E. MASSENGILL COMPANY Bristot, TENNESSEE 
NEW YORK KANSAS CITY SAN FRANCISCO 
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IPPBaerosot 


MIST 0.GETTE 


NEBULIZER 


The new metal Mist O.Gette 
compliments all IPPB 


instruments. 


Readiness of equipment for 


aa” therapy guaranteed with this 


damage proof nebulizer. 


MIST 0, GEN EQUIPMENT CO. 


2711 ADELINE STREET ° OAKLAND 7, CALIFORNIA 


for Plumbage 


...as used by the 
OVERHOLT THORACIC CLINIC 


Lucite Spheres, 1%" or 1” (in diam.). . .$.30 ea. 
Polyethylene Film, Animal Tested, (Used for 
encasing Spheres) 

54” x O15...10 yds. $7.50 
54” x .002...10 yds. $7.50 


ORDER DIRECT FROM: 


104 BROOKLINE AVENUE | BOSTON 15, MASSACHUSETTS 
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spontaneous clearing 


Within four days of a Dionosil bronchogram the radio- 
paque has been absorbed into the blood stream and excreted 
in the urine. Disappearance is spontaneous without resort to 
hacking expectoration and postural drainage. The study is 
diagnostically trustworthy; bronchii are outlined rather than 
blocked out. Alveolar flooding is avoided. With benefits so 
evident, Dionosil stands preeminent today among broncho- 
graphic media. 


DIONOSIL 


Available in two forms: DIONOSIL, an aqueous suspension 
(iodine content about 30%) and Grontcsi OILY, a suspension- 
in-arachis oil (iodine content 34%) of propyliodone*: 
“n-propy! ester ot 3:5 diiodo-4-pyridone-N-acetic acid 


The Gianfuteo cotheter introducer “feeds” 
the catheter into the trechea single-handed. 
A. botieryeperated seed lomp Mumines the 
field which i cleorly visible in the mirror on 
the arm Ask for reprint “Bileteral 
Bronchegrophy: "New Medium and Technic’ 
Cesore Gianturee and G. A, Miller, 


25 South Broadway, 


by absorption 
in four days or less 


thi fort 
oHowing 


no breakdown to free iedinm 


+. 

abvorbed and excreted in 

White Plains, N. Y. 
day 


A welcome addition to 


the treatment of the 


geriatric patient 


‘ The frequency of pulmonary emphysema is revealed with the 
eumat increasing longevity of our population. It occurs not infrequent- 
ly as a complication of degenerative pulmonary conditions. 
1 =e mo as Loss of vital capacity with associated bronchospasm poses 
a a difficult problem for the physician especially in the treat- 
ment of the elderly population. 
The Chart illustrates the improvement in vital capacity-time relationships 
2 a a) after inhalation of Vaponefrin aerosol (6 inhalations) in a patient with 
BEFORE Ri AFTER Rt chronic pulmonary emphysema.! 
TOTAL V.C. TOTAL V.C. According to Motley, when bronchospasm in emphysema is encoun- 


1848 C.C. 3045 CC. 
IN 6 SEC. IN 7 SEC. 


VAPONEFRIN COMPANY ¢ 304 SO. 69TH STREET e UPPER DARBY, PENNSYLVANIA 


1. Sege!, S., and Ovifanc, M. J., Chronic Pulmonory Emphyseme — Physiopothology ond 
Treatment, Modern Medico! Monographs, Gr une and Stratton, New York, 1953. 


tered, a bronchodilator such as Vaponefrin is indicated.? 


2. Motley, H. L., and Smert, Pulmonary Emphysema: Physiologic Foctors in Dicgnosis 
end Advences in Therapy; Journal of the Americon Gerictrics Society; Vol. Hi, No. 5, 
Mey, 1955 


# Voponefrin is o 2.25% solution of on especially purified racemic epinephrine, as hydre- 
chloride, equivelent in presser potency te approsimotely |.25% U.S.P. reference standard 
epinephrine solution. 
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Bronchogram of right lung with VISCIODOL. Note clear outline 
of bronchi and absence of alveolar filling 


Chest x-ray three days after bronchogram. Note clearing 
of VISCIODOL and fluid level in right hilar cavity. 


“...radio-opaque agent of choice in bronchography.”” 


wWisCcroport 
new LIPIODOL diagnostic 


Rapidly eliminated from the lungs! 


New VISCIODOL* offers many advantages for 
bronchography. Its excellent degree of contrast 
and its greater viscosity assure controlled, uni- 
form outlining of the bronchi without alveolar 
filling. VISCIODOL is retained sufficiently long 
for complete x-ray study, yet is readily eliminated 
by expectoration and postural drainage, provid- 
ing clear lung fields within 48 to 72 hours. No 
shadows remain to confuse interpretation of 
follow-up films or repeat bronchograms. Possess- 
ing none of the irritating properties of the water- 


FOUGERA 


“Rarely penetrates the alveoli”! 


soluble media,' it does not necessitate high levels 
of anesthesia. 

Now available here, VISCIODOL has been in 
use throughout the world for over five years, and 
reports covering thousands of bronchographies 
have been published. The extensive bibliography 
on VISCIODOL is available on request. 
Supplied in 15 cc. vials. 


*VISCIODOL, T.M., is the trade name for the well-tolerated 
LIPIODOL®-sulfanilamide suspension, a development of 
Guerbet Laboratories. 

1. Burrascano, J. J.: Sea View Hosp. Bull. 15:149 (July) 1955. 


E. FOUGERA & COMPANY. INC - 75 Varick Street, New York 13, N.Y. 
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NOW...CORTICOID THERAPY OF SEVERE ASTHMA 
CAN BE MADE SAFER 

BY CONCURRENT THERAPY WITH ( 

(p 


a opny 


Cardalin increases vital capacity...makes it possible to reduce 
dosage of corticoids and thus avoid risk of side effects 


instead 
of 5 benefits with 


these risks... (MM Cardalin+Corticoids 


© activation and perforation 
of gastric ulcers 


@ water and salt retention 


@ nervous tension and 
undue mental stimulation 


Cardalin 


provides a full therapeutic dose of 

aminophylline orally without gas- 
tric irritation. Ethyl! aminobenzoate OS gr. 
TO SERVE YOUR PATIENTS TODAY— 
Call your pharmacist for any additional 7 
information you may need to help you : a Also available—Cardalin-Phen, con- 
prescribe Cardalin. He has been espe- a taining Cardalin plus 4 gr. pheno- 


IRWIN, NEISLER & COMPANY = orcars 
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ANNOUNCING! 
The COLLINS 
RECORDING 

VITALOMETER 


REDUCES 
COSTS 


OR MORE!” 


F.. most rou- 
tine work, radiographs 
of high quality can be made at less than 
half the usual cost with Powers X-Ray 
Paper. That is why more and more hos- 
pitals are using both paper and celluloid 
base film in their X-Ray departments. 
Techniques differ 
only slightly. 


Proven in use for 
over 16 years, 
Powers X-Ray 
Paper comes in 
standard sheet 
sizes, or perforated 
rolls for use with 
the Powers Maga- 
zine Cassette. 


(FORCED EXPIROGRAM) 


This latest addition to the Collins’ line of pulmonary 
function equipment consists of a 6 liter spirometer, 
one tube breathing system and a high ~ clock 
mechanism that gives a paper travel of 1 cm. a 
econd. It enables you to obtain the amount 
exhaled in the first one half second of the effort 
as well as the total. 


2 NEW REPRINTS — By Dr. Pranklin & 


Associates, Entitled, “Clinical Value of a Tracing 
of Forced Expiration (Expirogram) 1, Pulmonary 
Disease and II in Cardiac Disease, will be gladly 
mailed to you without any cost or obligation. 


Mail Coupon for your Copies 


Warren E. Collins, Inc. 
555 Huntington Avenve 
Boston 15, Mass. 


Please send me the 2 reprints describing the forced 
expirogram tests and a circular describing the Collins 
Recording Vitalometer plus the other equipment I 
have checked. 

Broncho-Spirometer 


Gasometer 


Respirometer 


Zone 


DC-20 


Let us show you in detail how you can 
effect substantial savings with Powers 
X-Ray Paper. Write for complete infor- 
mation and literature. 
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WHEN OPTIMAL TRACHEOBRONCHIAL CLEANSING IS DESIRED 


In 88 cases of atelectasis in post-poliomyelitic patients, Tryptar Aerosol successfully cleared 
completely 87 of these patients.' 


Valuable in the control of resistant infections due to Aerobacter aerogenes or Pseudomonas 
aeruginosa, in which effective bronchial drainage is an essential step.? 


Gratifying results in clinical conditions in which heavy, thick, tenacious respiratory secretions 
are a significant obstacle to improvement.? 


Tryplar Brand ot Crystalline Trypsin 


INDICATIONS SUPPLIED: REFERENCES: 


1. Bronchial Asthma In a package containing 125,000 1. Camarata, S. J.; Jacobs, H. J., and Affeidt, 
J. €.: Read Betore The Southern California Chap- 
2. Bronchiectasis Armour Units (125 mg. of tryptic of Tho Collens of 
3. Purulent Bronchitis activity) of purified crystalline tryp- Springs, Calit., January 23, 1953. 
(acute and chronic) sin per vial, plus an ampule con- 2. Miller, W. F.: New England J. Med. 251; 589, 
4. Emphysema taining 3 cc. of Tryptar Diluent. a 
5. Atelectasis 
6. Pneumonitis 


3. Limber, C. R.; Reiser, H. G.; Roettig, L. C., and 
Curtis, G. M.; J.A.M.A,. 149: 616, 1952. 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY + KANKAKEE ILLINOIS 
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(POTASSIUM PARA-AMINOSALICYLATE) 


BETTER TOLERATED 


PASkalium largely avoids the 
common gastrointestinal upsets 
which limit the usefulness of 
para-aminosalicylic acid as well as 
f- _OH its sodium and calcium salts. 
Patients with positive histories of 
| ; intolerance to all previous P.A.S. 
», J therapy readily tolerate full 
therapeutic dosage of PASkalium 
Nie in most instances.! 


HIGHER P.A.S. PLASMA LEVELS 


BETTER PASkalium is the most soluble 
P.A.S. salt known. Absorption is 
rapid and excretion predictable. 

FORM Twelve grams daily produce and 
maintain blood levels comparable 

OF to those obtained with 17 grams 
of sodium P.A.S. and (theoretically) 

Pp A. S. 30 grams of P.A.S. Acid.? 


1. Molthan, L., Cohen, R. V., and 

FOR Zarafonetis, C. J. D.: Clinical use of potassium 
para-aminosalicylate (KPAS). Am. Rev. of Tuberc. 
and Pulmon. Dis. 71:220 (Feb.) 1955. 


TREATI NG 2. Cohen, R. V., Molthan, L., and 


Zarafonetis, C. J. D.: Clinical Studies of Various 
Forms of PAS (with special reference to plasma 


Wisconsin, May 23-27, 1955. 


NOW AVAILABLE in tablets (0.5 Gm.), 
powder, and convenient one-dose 

(3 Gm.) “Envules”. For information, 
please write 


GLENWOOD LABORATORIES inc. Teaneck, New Jersey 
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A Significant Aduancement in VPPB 


VENT LUNG 


This precision Monaghan Valve offers 
FIVE IMPROVEMENTS designed to assist the physician 
in meeting the breathing 
therapy needs 
of the patient. 


@ ¥ ALUNG 


For Efficiently A Requires Less 
Supplementing Petiest Potient Effort BB Mixture 
Breothing Contro! 40% 0, to 100 0) — 
OFFICE conserves gos. 
© Nebulizos Drug 
on Inspiration Only. 
HOSPITAL 
No Drug Woste 
BD to maintoin, sterilize, 
where dyspneo, chronic operate in home, hospital 
loss of pulmonary E Push-Button or clinic, from pipe system 
function, inadeqvote Resuscitation — or oxygen bottle. 
ventiletion or apneic Manval control 
— conditions ore present. for emergency 
ue. 
Contact your medical, ; 
A PRODUCT OF surgicol or hespite! supply dealer 
or send coupon 
MONAGHAN for complete information. 
DENVER, COLORADO 
J. 1. MONAGHAN COMPANY 
of she 560 Alcott Street 
Werld’s Finest Respiratery ———————@_ Denver. Coterede 
Pleose send « 
Equipment ond my te 
Nome 
City Store 
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designed specifically for 
intermittent positive pressure therapy ... 


the M-S-A PULMONARY VENTILATOR 


This modern instrument, clinically proved, is in- 
dicated for symptomatic relief of emphysema and 
other chronic pulmonary diseases such as Asthma 
and Bronchiectasis. The unit’s intermittent posi- 
tive pressure assures effective distribution of 
aerosols throughout the respiratory tract, and 
assists in overcoming dyspnea for long periods. 
Can be used with any standard oxygen cylinder. 
Its ease of operation permits quick, efficient appli- 
cation in hospitals, doctors’ offices, or in patient's 
home under doctor’s direction. We will be happy 
to send you our descriptive bulletin. 


REGULATOR 
PUSH BUTTON— 
OPTIONAL for 
Artificial Respiration 


The Pulmonary Ventilator is available 
with a push button on the regulator which 
initiates flow when manually depressed. 
Consequently pressure builds up, insuf- 
flating the patient's lungs to the pre-set 
pressure, then automatically cycles for 
expiration. The cycle is then repeated to 
meet the patient's requirements. 


MINE SAFETY APPLIANCES COMPANY 


SAFETY EQUIPMENT HEADQUARTERS 


201 North Braddock Avenue 
Pittsburgh 8, Pa. 


At your service—84 Branch Offices in 
the United States and Canada 
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strikingly effective for patients 


bronchial asthma 


AY AT / RTEN* 
AN 


(PREDNISONE) 


. prompt control of bronchospasm and dyspnea; 
. permits effective cough and bronchial drainage; 
improves vital capacity and pulmonary function; 
‘ facilitates adjunctive therapy; hastens rehabilitation; 
dietary regulations usually unnecessary; 
minimizes incidence of electrolyte disturbance 


METICORTEN,* brand of prednisone. *T.M. 


1, 2.5 and 5 mg. tablets. mc.s-2876 


SS PREDNISONE 
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For the first time 
a complete 


“LUNG FUNCTION 
STATION” 


in one compact integrated unit 
CLINICAL APPLICATIONS 


Closed circuit technique for meas- 
urement of Functional Residual Ca- 
pacity and Residual Volume using 
Helium or Oxygen 

Vital Capacity, Inspiratory and Ex- 
piratory Reserve Volumes 

Timed Vital Capacity 

Maximum Breathing Capacity 
Oxygen Consumption: Basal Meta- 
bolic Rate 

Bronchospirometry: Oxygen con- 
sumption and Vital Capacity of each 
lung 

CO, concentration of expired gases 


ANNOUNCING THE 
CAPNOGRAPH M 
Infra-Red Gas Analyzer specially 
designed for CO. Gas Measure- 
ment in Respiration. 


SEND FOR COMPLETE BROCHURE FROM: 


INSTRUMENTATION ASSOCIATES 


17 West 60th Street * New York 23, N. Y. 
Exclusive representative in the United States and South America 


CALENDAR OF EVENTS 


NATIONAL MEETING 


Interim Session and Semi-Annual Meeting, Board of Regents, 
American College of Chest Physicians 
Seattle, Washington, November 25-26, 1956 


POSTGRADUATE COURSES 
l1ith Annual Postgraduate Course on Diseases of the Chest 
Hotel Knickerbocker, Chicago, October 15-19, 1956 


9th Annual Postgraduate Course on Diseases of the Chest 
Park-Sheraton Hotel, New York City, November 12-16, 1956 


2nd Postgraduate Course on Diseases of the Chest 
Nashville, Tennessee, January 14-18, 1957 


CHAPTER MEETINGS 


Virginia Chapter, Roanoke, October 14, 1956 
Pennsylvania Chapter, Atlantic City, New Jersey, October 24, 1956 
Potomac and Southern Chapters (Joint Meeting) Washington, D. C. 
November 11-12, 1956 
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can you spot 
the bronchodilator, 


Doctor? 


@ Norisoprine in the AEROHALOR is so compact that 
it fits in the palm of the hand. 

This permits your bronchial asthma patients to self- 
administer NORISODRINE whenever, or wherever, an 
attack threatens. But, without attracting attention to 
themselves. 

More important, NorIsopRINE brings quick relief— 
almost as rapidly as with intravenous or intramuscular 
therapy; often where other commonly-used bronchodi- 
lators fail. 

And because the dosage can be accurately adjusted to 
each individual’s need, serious side effects rarely occur. 

Have you thought about keeping a supply of Noriso- 
DRINE Sulfate in the AEROHALOR in your office? That 
way, you can quickly demonstrate its proper use, 


adjust dosage to tolerance, and get the 
patient started without added delay. Obbott 


(ISOPROTERENOL SULFATE, ABBOTT) 


inthe AEROHALOR® 


(ABBOTT'S POWDER INHALER) 
FITS POCKET 
OR PURSE 
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Announcing.... 


TWO POSTGRADUATE 
COURSES ON 
DISEASES OF THE CHEST 


Covering the diagnosis and treatment of 
pulmonary and cardiovascular diseases from 
every aspect of medicine and surgery. 


11th ANNUAL COURSE 
HOTEL KNICKERBOCKER 
Chicago, Illinois — October, 15-19, 1956 


Sth ANNUAL COURSE 
PARK-SHERATON HOTEL 


New York City — November 12-16, 1956 


Tuition — $75 (each) 
including 5 round table luncheons 


Executive Director 
American College of Chest Physicians 
112 East Chestnut Street 

Chicago 11, Illinois 


I wish to enroll in the ( ) Chicago ( ) New York Postgraduate Course on 
Diseases of the Chest. Enclosed is my check for $75. 


Name 
Address 


Registration for each course is limited. Applications will be accepted in the order 
received. 
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New aminosalicylate 
weil tolerated 
by 95% 
of TB patients 


2 


(POTASSIUM AMINOSALICYLATE, LILLY) 


Five out of six patients intolerant to other forms of 
PAS can take ‘Paskate’ without discomfort.* In ad- 
dition, ‘Paskate’ is the most soluble compound of 
PAS and produces average blood levels which are 
35 percent higher than those of sodium PAS. Also, 
‘Paskate’ has been shown to be safe, even in patients 
with mild renal insufficiency. 

Dosage is usually 12 Gm. daily in divided doses. 
Supplied as 0.5-Gm. pulvules in bottles of 250 and 
1,000. 

Would you like to have more information? Write for 
booklet A-2457. 


*Chernish, S. M., and Peck, F. B., Jr.: Antibiotic Med., 1 :377, 1955. 


SC ANNIVERSARY 1876 - 1956 / ELI LILLY AND COMPANY 
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THE INCOMPARABLE, PATENTED 


BENNETT 
comsineo with N EV, excwusive BENNETT 


e AIR/OXYGEN DILUTER 
¢ PUSH-PULL DILUTER CONTROL 


e BENNETT-SEAL MOUTHPIECE 


. for clini administration of patient- 
cont intermittent positive pressure 
(1.P.P.B. — Insp. ) 


“THE VALVE THAT EATHES WITH YOUR PATIENT” 
The heart of every Bennett Unit, the BENNETT VALVE mechanism, is an 
all-metal, life-time instrument . . . precision-machined from solid metal stock 
to accurate and permanent tolerances . . . operating on jeweled bearings . . . 
guaranteed against all defects in workmanship or parts. 


BENNETT VALVE THERAPY is authoritatively recognized as the most effi- 
cient treatment in cases of emphysema, asthma, bronchiectasis, atelectasis, 
and many other acute and chronic conditions involving dyspnea and insuffici- 
ency of respiratory ventilation. The unit is ideal for treatment in hospital, 
office or home. 


SEND FOR REPRINTS AND BROCHURE: ““WHY A BENNETT UNIT FOR 1.P.P.B. THERAPY?” 


® V. RAY BENNETT & ASSOCIATES, INC. 


2230 South Barrington Avenue, Los Angeles 64, California 
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Direct Spatial Vectoreardiography 


Clinical Application 


BERTRAM JOHN ALLENSTEIN, M.D., F.C.C.P. 
Los Angeles, California 


Electrocardiography may be defined as the science which deals with the 
study of electrical forces in heart muscle. Our present methods of record- 
ing this electrical activity give us average potentials possessing magnitude 
and sense and, in effect, portray a two-dimensional view of this activity. 
However, this electrical activity occurs in three dimensions; therefore, 
fundamental] electrocardiography requires a study of the magnitude, sense, 
and direction of the electrical forces. To achieve a three-dimensional com- 
prehension many methods of computation have been devised and many 
leads have been advocated, including three standard limb leads, three 
unipolar leads, precordial leads, esophageal leads, and back leads, so that 
at present approximately 110 different leads have been advocated in this 
effort to better picture the electrical activity. 

Vectorcardiography is actually basic, fundamental electrocardiography 
and in three dimensions. It may be direct or indirect. The indirect methods' 
require detailed measurements and calculations with the electrocardiogram 
as the starting point. Direct spatial vectorcardiography permits the visuali- 
zation of the termini of the instantaneous vectors by the cathode-ray 
oscilloscope. In effect, the electrical potentia] is viewed in three dimensions. 
This discussion will be limited to a brief summary of the clinical use of 
direct spatial vectorcardiography, using the cube electrode placement of 
Duchosal-Sulzer as mlified by Grishman? and his group. More recently 
we have also utilize’ Kimura electrode placement. 


Method 


When descriving the spatial orientation of the vectors, we describe the 
vector as in a solid cube, referring to the patient’s left and right, anterior 
and posterior, inferior and superior octants (Fig. 1A). The E point repre- 
sents zero potential. Electrodes are placed at the level of vertebral body L-1 
at the left posterior axillary line and at the right posterior and anterior 
axillary line. The fourth electrode is placed on the right shoulder in a plane 
with the other two electrodes on the right. Figure 1B shows the modified 
Duchosal-Sulzer placement on a patient who is lying down. The Kimura 
placement has three electrodes on the left side and one on the right, these 
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being placed at the right midclavicular line in the second right intercostal 
space, in the second left intercostal space midway between the midclavicular 
line and the anterior axillary line, and in the back at the same level, being 
placed opposite the left electrode. The fourth electrode is at the left 


HORIZONTAL SAGITTAL 


Figure 1A: Diagram of cube electrode placement. (Courtesy of Grishman, A. and 
Scherlis, L.).—Figure 1B: Electrode placement on patient, using modified Duchosal- 
Sulzer placement. 
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anterior axillary line at the level of the vertebral body L-1. The vector- 
cardiogram may be recorded utilizing one oscillograph with a switch 
mechanism so that each plane can be viewed with push-button rapidity, 
or utilizing three oscillographs so that all three planes, i.e., horizontal or 
transverse, frontal, and sagittal, may be viewed simultaneously. The trace 
is interrupted by frequency modulation, permitting time analysis and 
directional visualization. The segments may be arrow-shaped, pointing 
in the direction of the rotation of the vector loops. Each segment and each 
space between segments represents the time interval of interruption. The 
timing is adjustable. In most instances it is convenient to use 1/400 second; 
however, other intervals may be utilized for specific studies, especially in 
studying T and P loops. The nomenclature is derived from electrocardiog- 
raphy. Auricular potential is referred to as P., ventricular depolarization 
is QRS.«, and ventricular repolarization is T-... 


Results 


A. Normal. In the young adult with no clinical evidence of heart dis- 
ease the initial QRS.« points to the right, anteriorly and inferiorly or 
slightly superiorly (Fig. 2A). It then proceeds to the left, inferiorly and 
posteriorly, and returns to the E point. The initial and terminal phases 
progress more slowly (segments smaller and closer) than the midportion 
of the QRS loop. The normal P.« loops are usually too small to be clearly 
identified. The T.« loop is well seen but is much smaller than the QRS.« 
loop, and it rotates in the same direction. Although the direction of rotation 
and contour of the T.« loop can be clearly seen in most cases, in recording 
the loop on film it frequently appears blurred at lower amplifications. It 
should be noted that the horizontal QRS.« loop proceeds in a counter- 
clockwise manner and that the sagittal loop proceeds in a clockwise manner. 
The frontal loop, however, may be either clockwise or counterclockwise 
and frequently forms a figure o* 8.*°.* An important point to observe is 
that the spatial position of the QRS.« is in the left inferior octant, a small 
portion being located in the anterior octant and the larger portion in the 
posterior octant. 

The vectorcardiogram in an elderly adult with a normal heart is shown 
in Figure 2B. The QRS.» is located in the left inferior octant, with only a 
very small portion of the loop in the anterior octant. However, the routine 
electrocardiogram of this patient is similar to that of the younger patient 
previously discussed (Fig. 3). 

B. Left Ventricular Hypertrophy. Left ventricular hypertrophy is dem- 
onstrated in the vectorcardiogram of Figure 3A. The location of the QRS.« 
is primarily in the left, superior, posterior octant, and the initial portion 
of the QRS loop arises anterior to the terminal portion. In the horizontal 
plane, the T.« frequently rotates in the opposite direction to the QRS.« and 
is frequently open (Fig. 3B). 

C. Left Bundle Branch Block. In the left bundle branch block the 
QRS.« is located primarily in the left superior, posterior octant (Fig. 3C). 
However, the spacing of the segments of the loop is uneven, showing obvious 
areas of slower conduction. These areas are scattered and may appear in 
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Figure 3A: Left ventricular hypertrophy.—Figure 3B: Left ventricular hypertrophy. 
Note open T loops. Patient’s electrocardiogram below.—Figure 8C: Left bundle branch 
block, The lower photographs are amplified to allow detailed study of the T loops. The 
P loops are well visualized also, posterior, inferior, and to the left of the T oon. 
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the initial portion of the loop, in the mid-portion of the loop, and/or in 
the terminal portion of the loop. The initial portion of the QRS.«= arises 
posteriorly and the rotation of the loop in the horizontal plane is clockwise, 
thus demonstrating an obvious differential between left bundle branch 
block and left ventricular hypertrophy (Fig. 4) in which the initial portion 
of the loop originates anteriorly and the rotation in the horizontal plane 
is counter-clockwise, unless it is a figure of 8, in which instances the proxi- 
mal portion of the loop is counter-clockwise.® It should be noted that in left 
bundle branch block repolarization is also abnormal, and open T loop 
appearing (Fig. 3C). 

D. Myocardial Infarction. The vectorcardiogram can be clinically use- 
ful in the location of myocardial infarction, because the conduction of 
electrical impulse is a property of living cells. Therefore, an area of dead 
muscle would be an area in which electrical potential cannot be demon- 
strated. This causes a change in the instantaneous vectors at the moment 
that the area normally would have shown activity. It is manifested by 
changes in the initial inscription of the vectors and/or by a “shunning” 
of the involved area. In anterior myocardial infarction (Fig. 4A) the an- 
terior portion of the loop is shunned and the initial QRS.« is directed 
posteriorly, as is well demonstrated in the horizontal and sagittal planes. 
Similarly, the QRS.« in posterior myocardial infarction (Fig. 4B) cir- 
cumvents the involved area, and in myocardial infarction involving the 
lateral wall (Fig. 4C) the vectorcardiogram demonstrates the lesion by 
the marked change in contour in that area, giving the impression of cir- 
cumventing the infarcted area. However, it has been noted frequently, 
at the autopsy table and at cardiac surgery that, although the electro- 
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Figure 5: Left ventricular hypertrophy and posterior myocardiai infarction. 
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Figure 6A: Angina pectoris—patient having pain.—Figure 6B: Angina pectoris— 
after nitroglycerin, patient free of pain. The electrocardiogram was taken after pa- 
tient had nitroglycerin. 
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cardiogram indicates a posterior infarction, the actual location is the dia- 
phragmatic or inferior surface of the heart. Figure 4D demonstrates an 
inferior myocardial infarction in a patient in whom the electrocardiogram 
is interpreted as demonstrating a posterior myocardial infarction. 
Direct spatial vectorcardiography can demonstrate an area of infarction 
in the presence of left ventricular hypertrophy. Figure 5 is the vector- 
cardiogram of a patient with a history of hypertension and a history of 
coronary occlusion. The vector is displaced superiorly and posteriorly and 
the T loops are open and demonstrate abnormal repolarization. The horizon- 
tal plane clearly shows the circumvented area of posterior infarction as well. 


Another use of the vectorcardiogram clinically may be introduced at 
this point of our discussion. Figures 6A and 6B are vectorcardiograms of 
a patient complaining of chest pain. While the first vectorcardiograms 
were being taken the patient complained of his chest pains. He was given 
nitroglycerin and the change that resulted is well demonstrated. 

E. Right Ventricular Hypertrophy. Direct spatial vectorcardiography 
has well demonstrated its usefulness in the determination of right ven- 
tricular hypertrophy. A recent study® (Fig. 7) demonstrates the close 
correlation between the vectorcardiogram of right ventricular hyper- 
trophy and right ventricular work as measured at cardiac catheteriza- 
tion. Note that, of 25 patients with right ventricular work, the vector- 
cardiograms showed a right ventricular hypertrophy in 23, whereas the 
electrocardiogram of right ventricular hypertrophy occurred in 13. In 


SUMMARY OF ELECTROCARDIOGRAPHIC AND VECTORCARDIOGRAPHIC 
DATA IN THE TWO LESIONS AND DIVIDED INTO NORMAL AND ABNORMAL 
RIGHT VENTRICULAR WORK. 


Total number of patients 


Mitral Stenosis 7 
Congenital Heart Disease 16 2 
Congenital Congenital 

Mitral Heart Mitral Heart 
Stenosis Disease Stenosis Disease 

Normal vectorcardiogram 1 1 7 1 

Vectorcardiogram of right 

ventricular hypertrophy 8 15 0 1 
Normal electrocardiogram 2 2 


Electrocardiogram of right 
ventricular hypertrophy 3 10 0 0 


Electrocardiogram of 
incomplete right bundle 


branch block 4 5 0 0 


*Units = kg. M. per minute per sq. M. 


FIGURE 7: Chart for comparison of vectorcardiogram and electrocardiogram with 
right ventricular work (reprint from American Heart Journal, March 1954, p. 377). 
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Figure 8A: Right ventricular hypertrophy—upper vectorcardiogram is with modified 
Duchosal-Sulzer placement, lower vectorcardiogram is with Kimura placement.— 
Figure 8B: Right bundle branch block. 
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right ventricular hypertrophy (Fig. 8A) the spatial position of the vector 
is primarily in the inferior, anterior octant, either partially or totally to 
the right, the degree depending upon the degree of hypertrophy. Very 
marked hypertrophy may also cause a posterior displacement of the vector. 
It should be noted that the rotation of the loop in the horizontal plane is 
clockwise, as contrasted with the counter-clockwise rotation observed in 
the normal vectorcardiogram. The lower set of vectorcardiograms in 
Figure 8A were observed with the Kimura placement. 


Figure 9: Diagrammatic representation of transition from “physiological” right ven- 
tricular hypertrophy to “normal” vectorcardiogram in infants.—Figure 10: Vector- 
cardiograms of infants 2-4 days of age. 
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F. Right Bundle Branch Block. When there is a delay in conduction 
of the right bundle, the vectorcardiogram (Fig. 8B) demonstrates an area 
of slow conduction in the terminal portion of the QRS.«. The loop rotates 
counter-clockwise in the horizontal plane. When clockwise rotation is 
found we probably have both right ventricular hypertrophy and right bun- 
dle branch block. 

G. Infants. The usefulness of the vectorcardiogram is extended to in- 
fants. The transition that has been noted from the neonatal cardiogram 
to the adult pattern can be demonstrated diagrammatically (Fig. 9).* 
There is an initial, “physiological,” right ventricular preponderance at 
birth. A transition zone occurs some time between the 26th and 40th day 
of life. It thus becomes feasible to differentiate between “physiological” 
right ventricular preponderance and “pathological.” 

H. Unusual Conduction. The vectorcardiogram demonstrates unusual 
electrical patterns such as those observed in Wolf-Parkinson-White syn- 
drome (Fig. 10). The conduction rate is uneven and the T.« is open, dem- 
onstrating abnormal repolarization. 

I. Arrhythmia. Auricular fibrillation can be seen by an obvious irregu- 
larity of the heart rate but it cannot be separated from a varying block in 
auricular flutter. Extrasystoles are clearly seen and are easily differen- 
tiated. Ventricular extrasystoles occur at regular or irregular intervals 
and consist of a bizarre QRS.« loop which is in the opposite direction to the 
regular QRS.« loop. The auricular extrasystoles are similar to, and often 


identical with, the regular QRS.«. 
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is expressed to Dr. Noboru Kimura for his generous gift of a 3-Scope Vectorcardiograph 
to the City of Hope Medical Center and for his personal instruction and guidance in 
the use of this instrument of his own design. 


SUMMARY 


1. Direct spatial vectorcardiography permits three-dimensional visuali- 
zation of the electrical activity of the heart and is as simple to employ as a 
camera-type electrocardiograph. 

2. By the use of vectorcardiography we can (a) accurately localize areas 
of infarction, (b) more accurately delineate left ventricular hypertrophy 
from left bundle branch block, (c) more accurately determine the presence 
of right ventricular hypertrophy in infants and adults, (d) identify con- 
duction abnormalities. 

3. Direct spatial vectorcardiography is at present inadequate in deter- 
mining arrhythmias and in evaluating auricular potentials. 


RESUMEN 


1. La vectorcardiografia directa espacial permite una visualizacién tri- 
dimensional de la actividad eléctrica del corazén y es tan sencilla de em- 
plear como un electrocardiégrafo de tipo cAmara. 

2. Por el uso de la vectorcardiografia podemos: (a) localizar con ex- 
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actitud Areas de infarto, (b) Delinear m&s precisamente la hipertrofia 
ventricular del bloqueo del haz izquierdo de la rama, (c) determinar mas 
precisamente la presencia de hipertrofia ventricular derecha en nifios y 
en adultos (d) Identificar las anormalida des de conducci6n. 

3. La vectorcardiografia espacial directa es actualmente inadecuada 
para determinar arritmias y para valuar los potenciales auriculares. 


RESUME 
1. La veetocardiographie spatiale directe permet la vision en trois 


dimensions de l’activité électrique du coeur et est aussi simple a utiliser 
qu’un électrocardiographe classique. 


2. Par l'emploi de la vectocardiographie, on peut a) déterminer d’une 
facon précise la localisation de |’atteinte; b) distinguer plus nettement 
l'hypertrophie ventriculaire gauche du bloc de branches gauche; c) 
déterminer plus exactement la présence d’une hypertrophie ventriculaire 
droite chez les enfants et les adultes; d) identifier les anomalies de con- 
duction. 


3. La vectocardiographie spatiale directe est en ce moment incapable 
d’individualiser les arythmies et d’évaluer les potentiels auriculaires. 


ZUSAMMENFASSUNG 


1. Die direkte Vector-Cardiographie erlaubt eine dreidimensionale 
Darstellung der elektrischen Aktivitat des Herzens und lasst sich ebenso 
einfach anwenden wie ein kameraartiger Elektrocardiograph. 


2. Durch die Verwendung der Vector-Cardiographie kénnen wir a) Be- 
zirke mit Infarktibildung sorgfiltig lokalisieren, b) genauer eine Hyper- 
trophie des linken Ventrikels abgrenzen von einem Block des linken Astes 
des His’schen Biindels, c) genauer das Vorliegen einer Hypertrophie des 
rechten Ventrikels bei Kindern und Erwachsenen bestimmen, d) Abweich- 
ungen der Uberleitung erkennen. 


3. Die direkte Vector-Cardiographie ist zur Zeit ungeeignet zur Be- 
stimmung von Arrhythmien und zur Auswertung von Vorhofspotentialen. 
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Pancreatic Dornase Aerosol in Pulmonary, 
Endotracheal and Endobronchial Disease 


EUGENE E. CLIFFTON, M.D. 
New York, New York 


Pulmonary complications such as atelectasis, pneumonitis, lung abscess 
and thick tenaceous sputum are frequently an important factor in morbidity 
and mortality of many medica] diseases and with post-operative and post- 
traumatic states. Antibiotics have controlled many of the infectious phases 
of this problem, but the obstructive phenomena remain unsolved. The use 
of expectorants or vapor inhalations has been of limited usefulness. En- 
dotracheal aspirations or bronchoscopy are frequently necessary, but are 
traumatic and not always successful even when repeated. 

In recent years the use of enzymes and/or enzyme activators such as 
streptokinase-streptodornase (Varidase), trypsin and of detergents such 
as alevaire has been popularized. Trypsin has been shown to be effective 
by many investigators'* but not universally.* Serious complications have 
been reported,’.* 5 ** and almost all authors advise use of antihistamines® 
and/or epinephrine or ephedrine inhalations with trypsin.*: *.* The effects 
of these drugs themselves have not been considered in these reports. 

Varidase has been used with less success.'*"* 

Detergents, particularly alevaire, are in common use and have been 
reported to be effective."° Continuous therapy by tent or nasa] catheters, 
or repeated treatments each day for several days are necessary to obtain 
results.*5 

Pancreatic desoxyribose-nuclease (dornase) prepared by the method 
of McCarty” was first used in patients with thick purulent sputum, such 
as those with bronchiectasis, with excellent results.'’ Satisfactory results 
with a purified pancreatic dornase have been reported, with a review of 
pharmacological effects of the drug.'* No irritating effects were noted. 

Pancreatic dornase and trypsin have been used together with good effect 
but many serious reactions.'® 

We set out to evaluate the usefulness of this purified pancreatic dornase 
in all pulmonary conditions presented as unresolved by standard proce- 
dures. The local effects and general reactions to dornase were also studied 
by clinical and laboratory means, including bronchoscopy and pathological 
examination of resected specimens. The effect of pancreatic dornase on 
the discovery of malignant disease by cellular cytology from bronchial 
washings was also studied. 


Materials 


Pancreatic desoxyribose-nuclease (dornase) was furnished in sterile 
vials of 100,000 units.* Sterile diluent was supplied in vials of 10 ce. 
From the Department of Surgery, New York Hospital and the Department of 


Thoracic Surgery, Memorial Center for Cancer and Allied Diseases. 
*Supplied by Sharp & Dohme Inc., West Point, Pa. Through courtesy of Dr. R. T. Smith 
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This material is completely soluble in 2 cc. of the diluent. In solution the 
material loses activity rapidly and should be discarded if not used within 
an hour. The pH of the material will vary with the amount of diluent used 
from pH 7.6 with 10 cc. to pH 3.2 with 2 cc. 


Methods 


In the early cases the 100,000 units of dornase were dissolved in 5 cc. of 
diluent and 2-3 cc. were used in an aerosol inhalor using oxygen for nebuli- 
zation at a flow rate of about 5-6 L/minute. The usual rate of use was about 
1 ec. in 10-15 minutes. In a few instances hand bulb nebulizers were used 
but with much less satisfactory results. Since there were no complications 
or irritation with the first few cases, the concentration was increased to 
100,000 units to 2 cc. of diluent in the usual case. In an occasional case 
where prolonged use was contemplated, the patient was started with the 
more dilute and later changed to the more concentrated solution. All 
prebronchoscopy patients except the first 10 were given the more concen- 
trated solution. 

Clinical Material 


One hundred and four patients, 91 in Memorial Center for Cancer and 
Allied Diseases, nine in the New York Hospital, and four from other 
hospitals in New York City, were given dornase inhalations. Results were 
evaluated by their own physicians, by the author, and by a review of the 
charts. 

With 65 patients pancreatic dornase was used as an aerosol immediately 
before local anesthetization for bronchoscopy. 

Thirty-nine with unresolved pulmonary disease, primary or secondary, 
were considered therapeutic cases. All had failed to respond to the usual 


FIGURE 1 FIGURE 2 


Figure 1 (Case 1): From x-ray film of December 23, 1954 showing atelectasis of left 
lower lobe after bronchoscopy and alevaire inhalations.—Figure 2 (Case 1): From 
x-ray film of December 31, 1954 after dornase inhalations showing complete re-expan- 
sion of previously atelectatic lobe. 
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methods of treatment or were actually going down hill while under the 
usual methods of treatment. Since most of them were seriously ill, it was 
impossible to discontinue all other treatments at the time of starting 
dornase. However, in only two instances were definitive drug changes, 
which themselves could have produced marked improvement, made at the 
time of or sufficiently close to the time of institution of dornase therapy, 
to confuse the picture. 


Results 


1. Prebronchoscopy Cases 


Of the 65 patients who received dornase inhalations in preparation for 
bronchoscopy, 56 bronchoscopies were completed. Twenty-eight of the 56 
were ultimately proved to have carcinoma of the lung. Of these, 20 (71 per 
cent) had positive or suspicious cytological studies on this single examina- 
tion. In contrast the washings of 26 patients without carcinoma were 
reported negative by our cytologists. 

There were no complications or reactions to the dornase in this group 
of 65 cases. The mucosa appeared normal throughout except where disease 
was present and biopsies of the mucosa in instances negative for tumor 
failed to show any reaction. One with chronic bronchitis gave the typical 
picture for that disease. Two patients had active tuberculosis proved by 
smears and culture, and there was no subsequent evidence of spread or 
increase in the disease process. Three others had inactive tuberculosis or 
Boecks Sarcoid with no evidence of increase in the disease. Two coughed 
up large bronchial plugs following the inhalation before actual passage of 
the bronchoscope with definite relief of symptoms of chronic cough and 
segmental atelectasis. 


2. Therapeutic Cases 


Thirty-nine patients with uncontrolled pulmonary complications or di- 
sease were treated with dornase. Of these, 13 were cured of the pulmonary 
complication or disease, 12 were markedly and permanently improved and 
eight were improved temporarily, while receiving dornase and for limited 
periods after its use. Only three were unchanged, and in three it was 
impossible to evaluate the results satisfactorily. 

There was no serious complication from the use of dornase and only four 
patients had symptoms which could possibly have been due to the enzyme. 
Two complained of nausea after the inhalations; one was receiving radia- 
tion therapy for carcinoma of the lung and had been nauseated before the 
dornase was started, the other postoperative atelectasis following gastrec- 
tomy and suffered from dumping syndrome. Two patients had sore throats, 
both during a second course of therapy. In only one of them does dornase 
seem to be implicated justifiably with irritation after each inhalation in 
the second course of treatment. The second patient had a severe monilia 
infection secondary to heavy antibiotic dosage. 

The best and most dramatic results were with those having atelectasis, 
all being cured by relatively few (3 to 5) treatments. The next best results 
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were in those with thick tenaceous mucus with partial segmental atelectasis 
and great difficulty raising the sputum, making naso-tracheal aspirations 
necessary in many cases, before dornase was used. The poorest results were 
in those with pulmonary complications secondary to advanced malignant 
intrathoracic tumors. 

Group I1—Patients with Atelectasis—Four patients with lobar atelectasis ; 
two with undetermined origin, and two post-operatively showed complete 
relief of symptoms and objective physica] signs or x-ray film evidence of 
complete relief of the atelectasis. 

Case No. 1, F. W., Norwegian Hospital. This eight year old boy had a 
proved atelectasis of the left lower lobe, by symptoms, physical findings 
and x-ray films. He had received alevaire inhalations and had been broncho- 
scoped on two occasions in an attempt to relieve the atelectasis. The con- 
dition only became worse (Fig. 1). He received two inhalations of pan- 
creatic dornase on December 29, and one on December 30, 1954. Following 
this, there was complete relief of the atelectasis by symptoms, physical 
signs and x-ray film (Fig. 2). He was entirely well until May 1955, when 
he had a second attack of atelectasis, again relieved completely by two 
inhalations of pancreatic dornase. 

Case No. 2, R. B., Memorial Hospital No. 40688, was a 49 year old white 
female with clinical and x-ray evidence of right middle lobe and right lower 
lobe atelectasis. She had been treated in another hospital for two weeks 
with aerosols, antibiotics and bronchoscopy without relief and was ad- 
mitted to Memorial Hospital on January 9, 1955, for resection of a probable 
tumor. She received five inhalations of pancreatic dornase from January 
11 to 14, 1955, with increase in sputum after each of the first four, and 


FIGURE 3 FIGURE 4 


Figure 3 (Case 3): From x-ray film of December 22, 1954 showing evidence of right 
lower and right middle lobe atelectasis with elevation of diaphragm—Figure 4 
(Case 4): From x-ray film of January 10, 1955 identical with that of January 6, 1955 
which reproduced poorly, showing complete relief of atelectasis. 
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expectoration of a large bronchial plug 3 to 4 cm. long and about 4% cm. 
in diameter, after the fifth inhalation. This gave complete relief of symp- 
toms and she was discharged two days later as cured with normal chest 
x-ray film. 

Case No. 3, M. D., Memorial Hospital No. 38976. This 52 year old white 
woman had radical cystectomy performed on December 14, 1954. By 
December 17, she was known to have atelectasis of the right lower lobe 
with elevation of the diaphragm and displacement of the mediastinum 
to the right. She was treated with naso-tracheal aspirations daily, obtaining 
some secretion, but no improvement of the atelectasis was shown by 
clinical signs or by x-ray films on December 20, 22, and 27 (Fig. 3). On 
December 28, after fluoroscopy which showed no change she was started 
on pancreatic dornase twice daily (100,000 units/5 cc.). The following 
day, there was improvement of the atelectasis by physical examination and 
fluoroscopy. On December 31, she was discharged after complete clearing 
of the chest was demonstrated on physical examination and by fluoroscopy, 
confirmed by x-ray films of the chest (Fig. 4). 

Case 4 was similar in diagnosis, treatment and results. 

Group Il1—Patients with Pulmonary Complications of Medical Diseases— 
Four patients with thick mucoid secretions and segmental atelectasis as- 
sociated with serious chronic diseases, were treated with dornase. 

They were acutely and chronically ill with serious primary diseases, with 
superimposed pulmonary complication. All had been treated actively for 
both the primary disease and the pulmonary complications without signifi- 
cant improvement before being considered for dornase therapy. This 
included continuous alevaire by tent or frequent alevaire inhalations. All 
responded well to dornase. Cases No. 5, 6 and 7 could be considered as 
completely cured of their pulmonary complication. With case No. 5 with 
hypertensive cardiovascular disease and pulmonary edema, and Case No. 
6, with lupus erythematosus, all other drugs for treatment of the pul- 
monary complication were discontinued at the beginning of dornase. Both 
had complete relief of the pulmonary complication after two and three 
days of treatment. 

Case No. 7, W. T., New York Hospital No. 696633. This 70 year old white 
man was admitted to New York Hospital on March 18, 1955, with severe 
cerebral vascular accident, hypertensive cardiovascular disease and pul- 
monary edema. He was placed on apresoline, hexamethonium, penicillin 
and streptomycin and other drugs for relief of pulmonary edema and 
control of symptoms. He was unable to raise the thick tenaceous bron- 
chial secretions. Frequent endotracheal aspirations were necessary and 
he was on alevaire inhalations from March 26, with only increasing dif- 
ficulty from his pulmonary disease. Increased congestion and patches 
of pneumonitis were observed on the x-ray film on March 24. There 
was steady progression of symptoms until March 27, when he was 
cyanotic while out of the tent and had obvious left lower lobe consolidation 
with temperature of 39.0° C. This day he went into shock and looked mori- 
bund according to his attending physician’s note, Levophed was started and 
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naso-tracheal aspirations were necessary at least every 20 minutes. Despite 
this, the lungs could not be kept clear. On March 28, his temperature was 
40.0° C., he was still in shock and was cyanotic even in oxygen. Following 
the first inhalation of pancreatic dornase, it was noted that it was easier 
to aspirate the sputum and his lungs cleared more than previously. He 
was given two inhalations that day and then was started on tetracyclene 
250 milligrams every eight hours. On March 28, he was much improved but 
still slightly cyanotic when out of the tent for a short time. His tempera- 
ture was 38.6° C. By March 30, he was able to aspirate himself and to sit 
up and feed himself. His lungs were almost clear, the sputum was much 
less viscid and he was able to cough it up most of the time and only had 
to be aspirated or aspirate himself infrequently. His temperature was 
37.7° C. Dornase was discontinued April 2. His course continued to show 
improvement and he was discharged about one month later. 

Case No. 8 was only temporarily improved after each treatment and 
for a short time after each of the two courses of treatment. With the first 
course other treatments were continued but for the second all other treat- 
ments were discontinued, with no change in results. 

Group II1I—Post Thoracotomy Patients—Eight patients who had thora- 
cotomy with rib resection were treated for thick tenaceous sputum, and/or 
segmental atelectasis or pneumonitis. This type of patient is particularly 
difficult to manage because of the already poor pulmonary function and 
poor tolerance to further loss of function and their inability in many 
instances to develop effective cough because of chest pain and the poor 
respiratory exchange. Naso-tracheal aspirations are frequently effective, 
but are time-consuming, unpleasant to the patient and complications may 
follow their frequent use. Bronchoscopy is limited in frequency. 

In these eight patients, naso-tracheal aspirations were unnecessary after 
the start of dornase inhalations. Four of them were considered cured of 
their pulmonary complications by relatively few inhalations, two in two 
cases, three in one and six in the fourth. These results were almost as 
dramatic as were those in the patients with lobar atelectasis. 

Case No. 12, J. S., Memorial Hospital No. 42306 is an example of the four 
cured cases. This 72 year old white male had upper lobectomy March 15, 
1953, for metastatic carcinoma of the lung, when tracheostomy was per- 
formed because of expected respiratory difficulty. Post-operatively he 
had difficulty with thick mucoid sputum, necessitating frequent aspiration 
through the tracheostomy and still with failure to clear the lungs of numer- 
ous coarse, moist rales. On the fourth post-operative day, he developed 
fever of 103° F. due to focal atelectasis confirmed by x-ray. Two inhalations 
of dornase (100,000 units/2 cc.) were given on March 22 and 23. Following 
the first treatment, the secretions thinned and the patient was able to raise 
them much more easily, and there was no further necessity for endotracheal 
aspirations. His temperature fell on the next day and he was discharged 
three days later on the 13th post-operative day. 

A fifth patient had marked improvement in fluidity and ease of raising 
the sputum, but his fever was not markedly changed by the drug and so he 
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could not be considered cured. He was one of the two who suffered from 
sore throat and mouth which in his case was shown to be due to severe 
monilia infection, secondary to massive antibiotic treatment. 

Two had only temporary improvement with decrease in viscosity of 
tenaceous sputum and ease in suctioning sputum. Both succumbed to their 
disease the day after beginning treatment. 

Only one failed to show any definite improvement. 

Group 1V—Patients with Advanced Intrathoracic Carcinoma—These 10 
patients obviously were poor cases for any type of treatment, but the com- 
plication of thick tenaceous mucus, or atelectasis was considered so serious 
as to warrant all possible attempts to relieve them. 

Only one could be considered as being completely relieved of complication. 
Case No. 17, P. I., Memorial] Hospital No. 39681. This 65 year old white 
man had been explored on September 24, 1954, when a non-resectable car- 
cinoma of the left lung with abscess formation was found. He developed 
complete atelectasis of the lung by the fourth post-operative day and four 
days later had spiking fever with chills. For the next month he continued to 
have temperature elevation to 100° to 102° F. in spite of crysticillin, gan- 
trisin, chloromycetin and terramycin in large doses. On the 46th post-opera- 
tive day he was started on pancreatic dornase by inhalations. There was 
rapid defervescence of fever, improvement in his appetite, in his general 
feeling of well being and ease of expectoration with at first an increase 
in the amount of sputum to a large quantity, and then decrease in sputum. 
The temperature rose to above 99° F. only two times after November 11. 
He was discharged on November 22. For three days before discharge, he 
had been completely free of fever without significant cough or distress in 
his chest and feeling better than at any time during his hospitalization. 

Four other patients were definitely improved, giving a total of five (50 
per cent) in this group who showed definite improvement. One of these 
patients had two courses of dornase with temporary improvement after 
each. 

Four had temporary improvement during the time of actual use of 
dornase with regression after it was discontinued. One of them, F. §&., 
Memorial Hospital No. 36903 was the second of the two who complained 
of irritation of the mouth and throat during his second course of treatment. 
Only one, an outpatient receiving one inhalation daily for dry cough, while 
receiving radiation therapy to the chest was unimproved. 

Group V—Patients with Tracheostomy—tThree patients were treated in 
this group. Two with so-called tracheitis sica, and one with temporary diffi- 
culty with tenaceous sputum after tota] laryngectomy and tracheostomy. 
The latter received only one treatment with temporary improvement, 

The two with tracheitis sica were severe cases with thick sputum and 
plugs, with frequent obstruction necessitating emergency aspirations as 
well as frequent cleansing of the tracheostomy. One of over a month’s dura- 
tion was completely relieved after 12 daily instillations as an outpatient. 
The second had three courses of treatment with complete relief during 
the treatment, and with recurrence when dornase was discontinued between 
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the first and second and the second and third courses. Following the last 
course he was completely relieved. The third had only one inhalation which 
resulted in improvement of his condition. 

Group VI—Miscellaneous—This group comprises seven patients, all 
different in their basic disease process and pulmonary problem. 

Case No. 30, V. K., New York Hospital No. 705707, a 39 year old white 
male was admitted on March 18, 1956, with cellulitis of the nose and lung 
abscess evidently of long duration. He had cough with thick tenaceous spu- 
tum and temperature of 39.5° C. He was given penicillin 600,000 units 
every eight hours from March 18 to 24, and 250 mgm. of achromycin every 
four hours from March 22 to 25. He was on streptomycin from March 24, 
until April 23. There was no change in the lung abscess with antibiotic 
therapy (Fig. 5), and he continued to have fever of 38.6° C. to 39.5° C. He 
was started on pancreatic dornase on March 27, when he received two 
inhalations. Two were administered on March 28. He was bronchoscoped on 
March 30, but there was no positive finding. Pancreatic dornase three 
times daily was reinstituted on April 1, when the temperature rose only to 
37.8° C. and thereafter remained essentially normal until April 9, when 
dornase inhalations were discontinued. At this time he had had temperature 
of 37.3° C. for three consecutive days and the abscess cavity could not be 
visualized on routine posterior anterior and lateral x-ray films (Fig. 6). 
On April 10, after stopping dornase, his temperature was 37.8° C. and 
it remained persistently 37.8° C. throughout his hospital course until toward 
the end of hospitalization. Tomograms were taken on April 19, which 
showed a very small cavity present in the center of the area of the previous 
abscess cavity. He was continued on bed rest and nothing but streptomycin 
treatment through May 10, when he was again placed on dornase three 


FIGURE 5 FIGURE 6 
Figure 5 (Case 80): From x-ray film of March 26, 1955 ——, abscess cavity which 


had increased slightly in size while on antibiotics.—Figure 6 (Case 80): From x-ray 
film of April 8, 1955 after 11 days of dornase, and the day before it was stopped. Note 
failure to demonstrate cavity, though changes remain in the area. 
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times a day for three and one-half days. His temperature dropped from 
38° C. to 37.5° C. Tomograms on May 14, showed no evidence of cavity and 
he was discharged. 


Case No. 31, H. P., Memorial Hospital No. 38346 was a 57 year old white 
male ultimately shown at operation to have lipoid pneumonia. With six 
inhalations of dornase he improved clinically and even by x-ray film. Patho- 
logical examination of the resected lobe failed to show any unusual bronchial 
or alveolar changes due to dornase. 


Case No. 32, H. McC., New York Hospital No. 706642. This 65 year old 
colored window washer had multiple rib fractures and other severe injuries. 
He was unable to cough up thick tenaceous sputum because of chest pain 
and was rapidly developing signs of atelectasis and pneumonitis with fever 
to 101° F. by the day after admission despite antibiotics. Two hours after 
the first inhalation there was thinning and increased ease in raising the 
sputum. There was lysis of fever and clearing of pulmonary signs in three 
days. 

Case No. 33, K. B., Memorial Hospital No. 16156. This 47 year old white 
woman with asthmatic bronchitis and segmental atelectasis had marked im- 
provement with inhalations of dornase at weekly intervals. Prolonged im- 
provement followed the last inhalation after which she coughed up two 
large (2 cm. x % cm.) and several] smaller plugs. 


Two other patients also showed definite improvement. The last patient 
was moribund and though he showed marked thinning of the sputum per- 
mitting easier aspiration, succumbed to his general disease. 


Group VII—Indeterminate Cases—Three patients could not be properly 
evaluated because of inadequacy of records. None of them had any unde- 
sirable reaction to the drug. 

Discussion 

From our results and previously reported series of cases, pancreatic 
dornase would seem to be a useful tool in controlling pulmonary disease 
secondary to plugging of bronchi by mucoid or thick purulent secretions. 
Results have been excellent in those patients with acute disease and there 
has been improvement in almost all cases treated, even those with far ad- 
vanced disease. 

In general it was noted that with the first inhalation of dornase there 
was loosening of secretions and cough and increase in the quantity of sputum 
to double or triple that previously obtained. This might continue for three 
or four treatments and with the few resistant cases it continued even longer. 
In the satisfactory cases this increase would occur with only the first or 
second treatment. Following the period of increased secretion there would 
be rapid decrease in the amout of sputum until in those rated cured or 
improved there was no significant sputum production. This course of events 
would lead to the opinion that the dornase effect was not one of irritation 
but rather an actual lysing of the sputum permitting clearing of the airway. 

These good results have been obtained, happily, without serious compli- 
cations of the treatment itself. Indeed, there have been few reactions of 
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any type even with prolonged use and with repeated courses of treatment. 
Two patients had sore mouths following dornase but only one was thought 
to be properly blamed on dornase, the other probably being due to monilia 
infection. Two had nausea and vomiting after dornase but both had other 
reasons: one had a dumping syndrome and the other was receiving radia- 
tion therapy. Only one in this entire group asked to have the dornase 
discontinued, This is in contradistinction to trypsin which, although also 
effective, has been followed frequently by severe irritation and some serious 
reactions. 

Studies of the bronchial tree by bronchoscopy failed to show any signifi- 
cant change in 56 patients studied. Biopsies and cellular cytology likewise 
failed to reveal any demonstrable change, which is at variance with the 
results following trypsin where metaplasia has been reported. 

in those in whom complete cure of an acute lesion such as atelectasis 
is to be obtained, this usually occurs with relatively few inhalations. In 
more chronic diseases such as tracheitis sica and chronic lung abscess, or 
lung abscesses secondary to tumor longer courses have been necessary. 

Unfortunately we have had only two questionable asthmatics, since these 
as a group have given unsatisfactory results with inhalation therapy with 
enzymes alone or alevaire alone in most reported series. Our two cases were 
both improved. Two others coughed up large bronchial plugs with relief of 
symptoms, although not proved to be asthmatic patients. 


SUMMARY 


Pancreatic dornase has been used in a total of 104 patients, in two groups: 
Group 1: 65 who received inhalations before bronchoscopy, and Group II: 
39 who received inhalations for treatment of pulmonary disease. 

None of the 65 who had inhalations before bronchoscopy had any reaction 
to the drug. Sixteen of the 28 proved carcinomas (57 per cent) gave posi- 
tive cytologies and 20, (71 per cent) gave positive or doubtful cytologies. 
There were no false positives. 

Patients with acute pulmonary disease such as atelectasis secondary to 
mucus plugs or thick tenaceous sputum respond most rapidly and satis- 
factorily to pancreatic dornase. Those with more chronic disease respond 
slower but remarkably well, while those with advanced malignant disease 
or chronic pulmonary disease with dry cough, such as post-radiation bron- 
chitis, respond less satisfactorily or poorly to the drug. 

Even with repeated inhalations and repeated courses of inhalations, only 
a few had minor complications. 

This enzyme would seem to be particularly useful in post-operative 
thoracic surgical and post-traumatic patients with thoracic injuries. 


RESUMEN 
Se ha empleado la dornasa pancreatica en 104 enfermos correspondientes 
a dos grupos: 
Grupo I: 65 que recibieron inhalaciones antes de broncoscopia y Grupo IT: 
39 que recibieron inhalaciones para el tratamiento de una enfermedad 
pulmonar. 


4 
as 
yy 
we 


Vol. XXX PANCREATIC DORNASE AEROSOL 383 


Ninguno de los 65 que tuvieron inhalaciones antes de broncoscopia 
tuvieron reaccién alguna a la droga. Dieciseis de los 28 carcinomas demos- 
trados (57 por ciento) dieron citologia positiva y 20 (71 por ciento) dieron 
citologias positivas o dudosas. No hubo falsos positivos. 

Los enfermos con enfermedad pulmonar aguda tal como la atelectasia 
secundaria a tapones mucosos y a esputos espeso tenaz, respondieron mas 
rapidamente y satisfactoriamente a la dornasa pancreatica. 

Aquéllos con enfermedad mas crénica respondieron mas lentamente 
pero notablemente bien en tanto que los que tenian enfermedad maligna 
o enfermedad crénica con tos seca, tales como los de bronquitis post-irra- 
diacién, respondieron menos satisfactoriamente o de modo deficiente a la 
droga. 

Ain con inhalaciones repetidas y series reiteradas de inhalaciones sdélo 
unos pocos tuvieron complicaciones menores. 

Esta enzima parece ser especialmente util en los recien operados de 
térax y después de traumatismos con dajio toracico. 


RESUME 


L’auteur a utilisé la “dornase pancréatique” sur un total de 104 
malades répartis en deux groupes: le groupe I comporte 65 malades, qui 
recurent des inhalations avant bronchoscopie, le groupe II 39 malades, 
qui recurent des inhalations pour traiter une affection pulmonaire. 

Aucun des 65 malades qui eurent des inhalations avant la broncho- 
scopie, n’eut la moindre réaction au produit. 16 malades parmi les 28 
carcinomes reconnus (57%) donnérent des cytologies positives, et 20 
(71%) des cytologies positives ou douteuses. I] n’y eut aucune réponse 
positive fausse. 

Les malades atteints d’affection pulmonaire aigué telle que atélectasie 
secondaire & des bouchons muqueux ou a une expectoration épaisse et 
tenace, répondirent le plus rapidement et de la facon la plus satisfaisante 
a la “dornase pancréatique.” Ceux atteints d’affections plus chroniques 
répondirent plus lentement, mais remarquablement bien, tandis que ceux 
atteints d’une affection maligne, d’une affection pulmonaire chronique, 
avec toux séche, telle que bronchite post-radiothérapique, répondent d’une 
facon moins satisfaisante, ou faiblement au produit. 

Méme avec des inhalations répétées, et des séries répétées d’inhala- 
tions, un petit nombre seulement de malades eurent des complications 
secondaires. 

Cet enzyme semblerait particuliérement utile dans la chirurgie thoraci- 
que post-opératoire, et pour les malades atteints de traumatismes thoraci- 
ques. 

ZUSAMMENFASSUNG 

Die Pancreas-Dornase wurde bei insgesamt 104 Kranken in 2 Gruppen 
gebraucht: Gruppe I: 65, die Inhalationen erhielten vor einer Broncho- 
skopie, und Gruppe II: 39, die Inhalationen bekamen zur Behandlung 
pulmonaler Erkrankungen. 

Keiner der 65, die vor der Bronchoskopie inhaliert hatten, hatte irgend 
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eine Reaktion auf das Medikament. 16 der 28 nachgewiesenen Carcinome 
(57%) ergaben positive cytologische Befunde und 20 (71%) ergaben 
positive oder zweifelhafte cytologische Befunde. Irrtiimlich positive Be- 
funde kamen nicht vor. 

Kranke mit akuter pulmonaler Erkrankung so wie Atelektase infolge 
Schleimpfropf oder dickem, zihem Sputum reagieren besonders schnell 
und befriedigend auf Pancreas-Dornase. Diejenigen mit mehr chronischen 
Erkrankungen reagieren langsamer, aber bemerkenswert gut, wahrend 
diejenigen mit fortgeschrittener bésartiger Erkrankung oder chronischer 
Lungenkrankheit mit trockenem Husten sowie bei Bronchitis nach Be- 
strahlung weniger befriedigend oder schlecht auf das Mitte] ansprechen. 

Selbst bei wiederholten Inhalationen und wiederholten Serien von In- 
halationen bekamen nur wenige Kranke leichtere Komplikationen. Dieses 
Enzym scheint besonders niitzlich zu sein in der Nachbehandlung von 
Thorax-Operationen und bei Kranken nach Trauma mit Thoraxverletzung. 
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Further Experiences with the Clinical Use of 
Streptomycylidene Isonicotinyl Hydrazine Sulfate 
in the Therapy of Pulmonary Tuberculosis* 


HOWARD M. PAYNE, M.D., F.C.C.P., K. ALBERT HARDEN, M.D., 
HERBERT V. McKNIGHT, GRACE B. SYPHAX, OTIS D. TURNER 
and ROBERT S. JASON 


Washington, D. C. 


Previous studies have reported on clinical experiences of this service with 
streptomycylidene isonicotiny] hydrazine sulfate given intermittently in 
the therapy of pulmonary tuberculosis." * 

A preliminary report in 1954 indicated that streptomycylidene isonic- 
otinyl hydrazine sulfate given intramuscularly in doses of 1.4 grams twice 
weekly was comparable to regimens employing daily isoniazid and sodium 
para-aminosalicylic acid or intermittent streptomycin.* 

At that time a significant initial advantage in the rate of apparent 
cavity ~losure appeared to exist in favor of the previously untreated group 
on intermittent streptomycylidene isonicotiny] hydrazine sulfate versus 
the no previous treatment group on daily isoniazid. When all patients were 
compared, daily isoniazid regimens showed a more favorable proportion 
of cultural conversions than the entire group on intermittent strepto- 
mycylidene isonicotinyl hydrazine sulfate therapy at 16 weeks and 24 
weeks. Other differences in clinical effects, conversion of cultures and 
x-ray improvement, were found not significant. 

The present study is an extension of results previously reported. The 
number and duration of observations is more complete and more reliable 
statistically. All patients on intermittent therapy here reported had eight 
months or more of treatment. All others are excluded from statistical 
analysis. 

Description of Patients and Method of Study 


Tables I, II and III describe the patient groups reported as te extent of 
disease, trend toward improvement or worsening at the start of the study, 
and duration of prior therapy with streptomycin or isoniazid. 

Since reliable comparisons are impossible when prior treatment patients 
are compared to those on an original treatment course for tuberculosis, 
these are separated for study. Two comparative tabulations will be used. 
All patients receiving intermittent streptomycylidene isonicotinyl hydra- 
zine sulfate compared to all patients receiving daily isoniazid and sodium 


*Read by title before the 14th Veterans Administration-Army-Navy Conference of the 
Chemotherapy of Tuberculosis, Atlanta, Georgia, February 7-10, 1955. 
This study was supported by a grant from the Chas. Pfizer & Co., Inc. of Brooklyn, 
New York to the Chronic Chest Disease Service of Howard University at Freedmen’s 
Hospital, Washington, D. C-——Howard M. Payne, M.D., Principal Investigator. 
The Streptomycylidene Isonicotinyl Hydrazine Sulfate used in this study was sup- 
plied as “Streptohydrazid” by Dr. Gladys. L. Hobby of the Research Laboratories, 
Chas. Pfizer & Co., Inc., Brooklyn, New York. 
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para-aminosalicylic acid or streptomycin twice weekly (controls) and 
original treatment patients receiving intermittent streptomycylidene iso- 
nicotinyl hydrazine sulfate compared to original treatment controls. 


TABLE I 


DESCRIPTION OF 93 SIH TREATED PATIENTS AND 87 CONTROL 
PATIENTS BY DISEASE EXTENT** 


INTERMITTENT SIH GROUP CONTROL GROUP 


Original Prior Therapy Original Prior Therapy 
F.A. 
2 


Sub-Totals 
TOTALS 


**SIH refers to Streptomycylidene Isonicotinyl Hydrazine Sulfate. 


TABLE II 
IMPROVEMENT VS. WORSENING AT START OF THERAPY 


INTERMITTENT CONTROL INTERMITTENT CONTROL 
SIH GROUP GROUP SIH GROUP GROUP 
Original Original Prior Therapy Prior Therapy 
Improving 13 11 15 7 
Non-Progressive 2 12 17 9 
Worsening 27 39 19 9 


TOTALS 


51 25 


TABLE III 
DISTRIBUTION OF ALL PATIENTS STUDIED BY DURATION OF PRIOR 

TREATMENT WITH STREPTOMYCIN AND/OR ISONIAZID 
PERIOD INTERMITTENT SIH GROUP CONTROL GROUP 
1-11 15 


12+ 16 
TOTALS 93 


87 


In these tables, it will be noted that a bias exists in favor of the test 
regimen in that the proportion of far advanced and clinically worsening 
patients was higher at the start of therapy in the original treatment con- 
trol group. This must be kept in mind in the interpretation of clinical 
and laboratory results. 


The age and sex distribution of patients in the therapeutic test groups 
was comparable. 
Toxicity 
Toxic response to the injection of streptomycylidene isonicotinyl hydra- 
zine was observed as an immediate reaction to the first dose in nine of 50 
patients who had prior streptomycin for from four to 12 months. Symp- 
toms were hyperaesthesia, tinnitus, vertigo, nausea, itching beginning 15 
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to 90 minutes after injection of streptomycin. Streptomycylidene isonic- 
otinyl hydrazine sulfate was discontinued in all in the first two weeks. 
Original treatment patients who experienced paresthesia, tinnitus and 
vertigo were two who after 12 months of intramuscular streptomycylidene 
isonicotiny] hydrazine sulfate bi-weekly, were changed to streptomycin, 
1 gram bi-weekly and sodium para-aminosalicylic acid daily. 
No other significant toxic responses were discerned. 


Drug Failures 


Progression of tuberculous disease in the lung and exacerbation of clini- 
cal symptoms occurred in one original therapy patient treated with 
intermittent streptomycylidene isonicotinyl hydrazine sulfate. This patient 
showed worsening after 11 months although bacilli remained sensitive to 
both isoniazid and streptomycin. 

Nine prior patients on intermittent streptomycylidene isonicotiny] hydra- 
zine sulfate have received from 714 to 8% months of prior therapy with 
streptomycin or isoniazid. These developed roentgenographic evidence of 
spread and clinical signs of worsening after from 814 to 9'%4 months of 
intermittent therapy. All of these patients had initial evidence of re- 
peated previous cultures showing resistant organisms to either streptomy- 
cin, 30 meg., or isoniazid, 5 meg., and by the terms of the protocol were 
excluded from the study. 

One original treatment patient on daily isoniazid and sodium para- 


aminosalicylic acid showed rapid progression at 13 months of drug therapy 


FIGURE 2A (PATIENT EW): Low magnification of the wall of the cavity at the site 
of drainage by a bronchiole. The circular space is an artifact, Isolated tubercles are 
found adjacent to the wall of the cavity and farther removed from it in the lung 
a. Some exudate clings to the cavity wall and extends into the bronchiole. 
(X6.5) 
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appeared in the sputum at the time of worsening and have persisted for 
four months. 


Daily Streptomycylidene Isonicotinyl Hydrazine Sulfate 

The daily administration of streptomycyclidene isonicotiny] hydrazine 
sulfate for meningeal, hematogenous and acute pneumonic tuberculosis 
was tried for eight patients. For four patients this appeared to prolong 
life. Through an error, one of these patients, after 191 days of strep- 
tomycylidene isonicotiny] hydrazine sulfate, 1.4 grams intramuscularly, 
failed to receive any therapy for two months at which time progression 
of hematogenous tuberculosis recurred. Streptomycylidene isonicotiny] 
hydrazine sulfate 1.4 grams twice daily was then given for 90 days. The 
patient died at this time. Three patients, acutely ill on admission, died 
after 90, 67, and 24 days of streptomycylidene isonicotiny] hydrazine sul- 
fate, 1.4 grams daily. 

Four others, including one meningitic, were acutely ill on admission. The 
meningitic received 75 days of therapy with streptomycylidene isonic- 
otinyl hydrazine sulfate 1.4 grams daily has been maintained for 18 
months on intermittent therapy without recurrence. Three with acute 
pneumonic tuberculosis received 60 days of therapy with 1.4 grams of 
streptomycylidene isonicotiny] hydrazine sulfate daily. All had dramatic 
clearing of the disease in the chest roentgenogram by the third month. 
Four patients given 60 days of streptomycylidene isonicotinyl hydrazine 


TABLE IV 
ANALYSIS OF DEATHS 


Hospital Extent of Duration 
Patients Age Sex Month Disease of Therapy Cause of Death 
Original SIH Treated 
B.C. 64 M 8 F.A. 7 months Pulmonary Embolism 
W.H. 43 F 1 F.A. 1 month Tuberculous Meningitis 
F.M. 70 M 6 F.A. 5 months Right Heart Failure 
E.G. 36 F 14 days F.A. 1 injection Pulmonary Insufficiency 


SIH Prior Therapy 


F 41 F.A. 12 months Pulmonary Embolism 

M 43 F.A, 7 months Cardiac Decompensation 

M 30 F.A. 12 months Intestinal Obstruction, 
Postoperative Empyema 

M 23 F.A. 10 months Pulmonary Embolism 

M 42 5 months Metastatic Carcinoma 


Original Controls 


MP. 32 8 F.A, Tmonths Thrombosis 

M.S. 34 F 2 F.A. 2 months Surgical Shock 
Prior Therapy Controls 

E.J. 21 F 29 F.A. 14 months : Anesthesia 

H.S. 58 F 25 F.A. 5 months Uremia 

E.F. 47 F 18 F.A. 8 months Massive Pulmonary 


Hemorrhage 
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sulfate immediately following acute onset of symptoms showed marked 
x-ray improvement and rapid cultural conversion. These patients were 
given 60 days at 1.4 grams daily and are being maintained on daily iso- 
niazid plus daily sodium para-aminosalicylic acid. The films of two patients, 
one who received 30 days and one who received 60 days of daily strepto- 
mycylidene isonicotiny] hydrazine sulfate, are illustrated. 


Deaths 
Table IV shows deaths occurring by regimens. On no regimen could 
death be attributed to drug failure. Most were attributable to complica- 
tions not directly related to tuberculous disease. 


Comparative Results of Sputum Cultures 
Table V and Charts 1 and 2 demonstrate the results of sputum culture. 
Cultures were made monthly on Lowenstein-Gentian solid medium. Direct 
inoculations for sensitivity were made. 


TABLE V 
RESULTS OF BACTERIOLOGIC EXAMINATION FOR M. TUBERCULOSIS 
BY MONTHS AND REGIMENS 


ORIGINAL ORIGINAL ALL SIH ALL 
SIH CONTROLS PATIENTS CONTROLS 


Per Cent PerCent  PerCent Cent 


PRE-TREATMENT 
Number Observed by Culture , 43 69 62 
Number and Per Cent Positive 57 53 35—Cs«OB 1 34 55 


MONTHS 
Number Observed by Culture 
Number and Per Cent Positive 


MONTHS 
Number Observed by Culture 
Number and Per Cent Positive 


MONTHS 
Number Observed by Culture 
Number and Per Cent Positive 


MONTHS» 
Number Observed by Culture 
Number and Per Cent Positive 

10 MONTHS 
Number Observed by Culture 
Number and Per Cent Positive 

12 MONTHS 
Number Observed by Culture 23 3 
Number and Per Cent Positive 4 17 4 11 


Subscript: The group of 30 patients treated with SIH and the 43 control patients were 
examined bacteriologically at monthly intervals for the period of 12 months during 
which they were under observation, Those patients in the groups who remained under 
observation were compared at the same monthly time periods to determine if there were 
any statistically significant differences in the proportions in each group showing posi- 
tive cultures for like time periods. Using the chi-square test with P at the .05 level 
there were no significant differences observed for these two groups of patients. ' 
Wh..a all patients treated with SIH are compared with all patients on a regimen of 
isoniazid, streptomycin and PAS, the chi-square test showed significant differences in 
the percentages of positive cultures at the end of three months, at the end of six 
months, and again at the end of eight months. , 
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There are no statistically significant differences between the proportion 
of positive cultures observed for 12 months when original treatment 
patients are compared. However, when the group of all intermittent strep- 
tomycylidene isonicotinyl hyrazine sulfate treated patients was compared 
to all treated on daily isoniazid regimens, differences favorable to daily 
isoniazid appear at three, six, and eight months. 

The emergence of isoniazid resistant strains on the two regimens is 
tabulated (Table VI, Charts 3 and 4). The small numbers make interpreta- 
tion difficult. It is apparent that a small proportion of all patients treated 
produce isoniazid resistant bacilli on all regimens. When both original 
treatment and prior therapy patients treated with intermittent strepto- 
mycylidene isonicotinyl hydrazine sulfate are compared to all control 
patients, the proportion of resistant strains seems larger for the inter- 


TABLE VI 


RESULTS OF CULTURES FOR M. TUBERCULOSIS BY MONTHS SHOWING 
TOTAL POSITIVE CULTURES, NUMBER AND PER CENT 
RESISTANT TO DRUG REGIMEN 


Total Positive Total Resistant Total Control 
Cultures for Total Resistant Total Positive to Isoniazid on Total Positive Patients 
SIH Treated tol meg or Cultures for Intermittent Cultures in Resistant to 
and Control more of Intermittent SIH Regimen Control 1 meg or more 
Months Patients Isoniazid STH Patients 1 meg or more Patients of Isoniazid 


Original Treatment Patients 


Per Cent 


| 
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mittent therapy group. This is undoubtedly due to the addition of the 
prior therapy patients. 


Roentgenographic Evidences of Improvement 
Chest roentgenograms taken monthly were available for all patients. 
These films were compared with the observation film and read by staff 
concensus as marked improvement, moderate improvement, no change, or 
moderate or marked worsening. Cavity when present was read for ap- 
parent cavity closure. 


TABLE VII 


CHEST ROENTGENOGRAPHIC CHANGES BY MONTHS* AND REGIMENS 
ORIGINAL ORIGINAL ALL SIH ALL 
SIH CONTROLS PATIENTS CONTROLS 
Per Cent Per Cent Per Cent Per Cent 
2 MONTHS 
Marked Improvement 0 0 4 9 0 0 4 7 
Moderate Improvement 28 90 24 «2456 41 62 34 56 
No Change 3 10 11 26 24 36 19 31 
Worsening 0 0 4 9 1 2 4 7 
Apparent Cavity Closure 4 14 2 5 5 9 2 4 
4 MONTHS 
Marked Improvement 3 10 12 28 . 15 25 
Moderate Improvement 26 84 22 ~=«65i1 45 68 35 57 
No Change 2 6 7 16 13 18 9 15 
Worsening 0 0 2 5 1 2 2 3 
Apparent Cavity Closure 8 29 10 26 11 20 18 24 
6 MONTHS 
Marked Improvement 13 42 18 42 25 38 24 39 
Moderate Improvement 17 55 18 42 35 53 29 48 
No Change 1 3 6 14 4 6 7 2 
Worsening 0 0 1 2 2 3 1 2 
Apparent Cavity Closure 12 43 16 42 18 33 20 36 
8 MONTHS 
Marked Improvement 24 77 23 36 32 653 
Moderate Improvement 6 19 15 §=635 19 29 22 37 
No Change 1 3 3 7 . an 4 7 
Worsening 0 0 2 5 2 3 2 3 
Apparent Cavity Closure 16 57 18 46 22 41 22 39 
10 MONTHS 
Marked Improvement 20 77 25 63 34 = «660 34 
Moderate Improvement 5 19 10 25 15 26 14 26 
No Change 1 3 3 8 . 2 4 7 
Worsening 0 0 2 5 1 2 2 4 
Apparent Cavity Closure 16 67 18 50 23 «BO 21 43 
12 MONTHS 
Marked Improvement 21 88 25 71 36 «68 83 70 
Moderate Improvement 3 13 7 2 9 17 10 21 
No Change 0 0 2 6 6 il 3 6 
Worsening 0 0 1 3 1 2 1 2 
Apparent Cavity Closure 16 73 18 58 23 «66 21 650 


*The data for “Roentgenographic Changes” was originally reported monthly but is 
here recorded every two months for the sake of brevity. 
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A comparison is shown only between the proportion of marked improve- 
ment reported for each regimen (Table VII, Charts 5 and 6). Interpreta- 
tion of apparent cavity closure is based on comparison of 14 x 17 P.A. 
films alone (Table VII, Charts 7 and 8). 

As before, a significant advantage appears in apparent cavity closure 
for the original treatment patients on the intermittent regimen. This is 
not a real advantage since the group of patients originally contained 
fewer far advanced patients. 

When roentgenographic interpretations of marked improvement are 
compared, it is evident that intermittent strentomycylidene isonicotinyl 
hydrazine sulfate patients in both original and prior therapy groups seem 
to improve less rapidly than the controls in the first six months of 
observation. 

Duration of Therapy 

In an effort to estimate the comparative effectiveness of the intermittent 
and daily regimens, the total patient-months of treatment for those reach- 
ing the status of “arrested” were calculated as were those for patients 
accepted for major surgery—resectional or thoracoplasty (Table VIII). 


TABLE VIII 
PATIENTS REACHING ARREST OF DISEASE OR SURGERY BY MONTHS 
TOTAL 


PATIENT- 
NUMBER MONTHS MEAN 


Patients reaching arrest of disease 
without major surgery 
Intermittent SIH 
Controls 
Patients reaching major surgery 
Intermittent SIH 
Controls 


FIGURE 4A FIGURE 4B 


Figure 4A (PATIENT CG): Progress film of October 5, 1954 showing further clearing on 
the right with increasing density of lesions. Cultures of bronchial washings negative 
October 15, 1954.—Figure 4B: Chest film of December 3, 1954 showing clearing and 
small residual rarefactions (in the original) in the mid-lung field on the left. Cultures 
of pooled bronchial washings were negative December 10, 1954. 


x 
35 223 6.3 
36 273 7.6 
30 156 5.2 wine 
23 124 5.3 oh 
> ={ 


400 PAYNE ET AL October, 1956 
Discussion 

The primary object of the present review of our experience with the 
intermittent administration of streptomycylidene isonicotinyl hydrazine 
sulfate was to discover whether it constitutes a satisfactory maintenance 
regimen. It is obvious that it is not as satisfactory as daily regimens when 
used as a primary therapeutic method for acutely ill patients, for those 
who have developed bacterial resistance to either drug, or for those who 
have had prior therapy. Patients treated with intermittent streptomy- 
cylidene isonicotinyl hydrazine sulfate showed smaller proportions of 
marked improvement in radiographic evidences of disease before the 
seventh month of therapy. 

The overall results of prolonged intermittent therapy when compared 
to those for daily regimens appear to be so slightly less effective that the 
intermittent use of streptomycylidene isonicotiny] hydrazine sulfate seems 
practical if used for maintenance of clinical improvement and bacterio- 
stasis. 

A recent check of our hospital bedside stands showed that a number of 
patients cannot be relied upon to take para-aminosalicylic acid unless 
closely supervised by the ward nursing staff. 

Of 55 ambulant patients discharged from the hospital, 12 or 22 per cent 
were taking oral para-aminosalicylic acid irregularly if judged by their 
failure to return regularly for prescription refills. 

It seems desirable to employ intermittent streptomycylidene isonicotiny] 
hydrazine sulfate as a maintenance program when it is difficult to rely on 
patients to take oral drugs regularly, particularly para-aminosalicylic acid. 

Streptomycylidene isonicotinyl hydrazine sulfate daily would seem an 
effective regimen since it seemed to prolong life for patients who were 
seriously ill at admission. Our present impression is that in acute lesions, 
especially in young persons not previously treated, daily streptomycylidene 
isonicotinyl hydrazine sulfate for 30 to 60 days gives more dramatic and 
dependable improvement than is seen among patients who receive isoniazid 
daily in combination with other drugs. 

For a certain number of persons in the more seriously ill category, 
10 days of streptomycylidene isonicotiny] hydrazine sulfate was inadequate 
and the change to intermittent drugs was contraindicated. Daily strepto- 
mycylidene isonicotiny] hydrazine sulfate for 30 to 60 days would seem a 
desirable primary routine where prior treatment failure with either drug 
is not a problem and the persistence of cavity for long periods of drug 
treatment before surgery is not anticipated. In our series these cases are 
not numerous enough for definite comparison. However, the daily use of 
the two most potent antimicrobials against M. Tuberculosis would seem 
imminently desirable as a first therapeutic step in as much as the most 
potent drug, isoniazid, is equa] to other regimens in daily use when 
combined with a low-potential-daily-drug such as para-aminosalicylic 
acid.* 

It may well be that streptomycin as an initial therapeutic agent in 
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tuberculosis should be used daily or not at all whereas it may be used 
intermittently in combination with isoniazid for the maintainance of bac- 
teriostasis in the period of healing and recovery of general physical effi- 
ciency. The toxicity of daily streptomycin, 1 gram up to 60 days, is mini- 
mal. With effective bacteriostatis, in combination with isoniazid, emerg- 
ence of resistant organisms should not be a problem. 


SUMMARY 


Streptomycylidene isonicotinyl] hydrazine sulfate, 1.4 grams intramuscu- 
larly when given daily for 10 days and then twice weekly to original 
treatment patients gives bacteriologic and roentgenographic improvement 
comparable to that observed for proved regimens over an observation 
period of 12 months. 

X-ray improvement is somewhat slower for streptomycylidene isonic- 
otinyl hydrazine sulfate intermittently treated patients. 

This regimen is less effective for patients having had prior therapy 
with isoniazid or streptomycin or both. 

Patients who have had consistent isoniazid resistant cultures prior to 
streptomycylidene isonicotiny] hydrazine sulfate therapy are not especially 
benefited by streptomycylidene isonicotiny] hydrazine sulfate. 

Bacterial resistance to concentrations of 1 mcg. or more of isoniazid 
develops more frequently among intermittently treated prior-therapy 
patients but on no regimen was drug resistance considered a significant 
factor. 

Intermittent streptomycylidene isonicotiny] hydrazine sulfate, bi-weekly, 
may safely be used as a maintenance routine after maximal x-ray and 
bacteriologic improvement occur. It should only be used per primum for 
patients with a good prognosis who can be expected not to require pro- 
longed periods of drug therapy to bring about retrogression of disease. 

It is desirable to try daily streptomycylidene isonicotiny] hydrazine 
sulfate for 30 to 60 days in comparison to daily isoniazid regimens since 
daily streptomycin has not rigorously been tested in this fashion. 


RESUMEN 


El sulfato de estreptomicilidene, isonocitol hidracina a la dosis de 1.4 
gramos intramuscularmente, fué inyectado a diario por diez dias y después 
dos veces por semana a enfermos no tratados antes, proporcionando una 
mejoria radiolégica y bacteriolégica comparable a la lograda con trata- 
mientos ya probados eficaces, por periodos de 12 meses. 

La mejoria radiolégica es algo mas lenta en los enfermos tratados de 
manera intermitente. 

Este régimen es menos efectivo para enfermos que hayan sido tratados 
con isoniacida, estreptomicina o con ambas. 

Los enfermos que presentan cultivos resistentes a la isoniacida antes de 
usar la estreptomicilidene isonicotinil hidracida sulfato no se benefician 
especialmente por ésta. 

La resistencia bacteriana a la IMCG o mas de isoniacida se desarro lla 
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mas frecuentemente entre los tratados de manera intermitente con an- 
terioridad pero en ningtin régimen se consideré que la resistencia a las 
drogas fuera de importancia. 

La droga que motiva esta comunicacién puede usarse con seguridad como 
tratamiento de sostén dos veces por semana una vez lograda la mejoria 
radiolégica y bacteriolégica inicial. 

Sélo se usara al principio para enfermos con buen prondéstico en los 
que sea de esperarse que no necesiten largos periodos de tratamiento. 

Es deseable ensayar el uso diario de esta droga por 30 a 60 dias en com- 
paracién con los regimenes de isoniacida puesto que estreptomicina diaria 
no ha sido probada de esta manera. 


RESUME 


Le traitement par le “sulfate d’hydrazine isonicotinyl-streptomycyli- 
déne” administré quotidiennement a la dose d’Igr. 4 en injection intra- 
musculaire, pendant dix jours et ensuite deux fois par semaine, en associ- 
ation avec le traitement initial des malades, donne une amélioration bac- 
tériologique et radiologique comparable a celle observée avec les traite- 
ments qui ont fait leur preuve. L’observation a porté sur une période de 
douze mois. 

L’amélioration radiologique est un peu plus lente pour les malades traités 
par ce produit de facon intermittente. 

Cette thérapeutique se montre moins efficace pour les malades qui ont 
été auparavant traités par l’isoniazide ou la streptomycine, ou par les 
leux A la fois. 

Les malades qui ont eu des cultures résistantes a l’isoniazide avant le 
traitement par le sulfate d’hydrazine isonicotinyl-streptomycylidéne ne 
sont pas particuliérement améliorés par ce produit. 

La résistance bactérienne aux concentrations de I gramma ou plus d’iso- 
niazide, se développe plus fréquemment chez les malades qui ont été traités 
auparavant d’une facon intermittente mais la résistance ne fut considérée 
dans aucun type de traitement, comme un facteur déterminant. 

Le produit administré d’une facon intermittente deux fois par semaine, 
put étre employé utilement comme un traitement de routine aprés amélio- 
ration radiologique et bactériologique. Il devrait étre employé au début 
chez les malades qui ont un bon pronostic et dont on peut s’attendre a ce 
que des périodes de traitement prolongées ne soient pas nécessaires pour 
amener la régression des lésions. 

Il est souhaitable d’essayer le sulfate d’hydrazine isonicotinyl-strepto- 
mycylidéne pendant un a deux mois par comparaison avec le traitement 
par l’isoniazide quotidien, puisque le traitement quotidien par la strepto- 
mycine n’a pas été expérimenté avec rigueur de cette maniére. 


ZUSAMMENFASSUNG 


Streptomycyliden-Isonicotinylhydrazin-Sulfat erzielt bei einer Dosier- 
ung von 1,4 g intramuskular taglich, zehn Tage lang und dann zweimal 
woéchentlich, bakteriologische und réntgenologische Besserungen, die bei 
einer Beobachtungszeit von zwélf Monaten mit den Besserungen nach 
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anderer erprobter Kombinationstherapie zu vergleichen sind. 

Die réntgenologische Besserung erfolgt bei den mit Streptomycyliden- 
Isonicotinylhydrazin-Sulfat intermittierend behandelten Patienten etwas 
langsamer. 

Dieses Medikament ist weniger wirksam bei Patienten, die schon vorher 
eine Behandlung mit Isoniazid oder Streptomycin oder mit beiden Medi- 
kamenten zusammen erhalten hatten. 

Patienten, die vor der Streptomycyliden-Isonicotinylhydrazin-Sulfat- 
Behandlung isoniazid-resistente Kulturen hatten, erfuhren durch die 
Streptomycyliden-Isonicotinylhydrazin-Sulfat-Behandlung keine besonde- 
re Besserung. 

Bakterienresistenz gegen IMCG oder noch mehr gegen Isoniazid ent- 
wickelt sich haufiger unter den intermittierend behandelten Patienten, 
die schon vorher eine Chemotherapie erhalten hatten; aber bei keinem Be- 
handlungsschema wurde die Bakterienresistenz als entscheidender Faktor 
angesehen. 

Intermittierende Behandlung mit Streptomycyliden-Isonicotinyl-hyra- 
zin-Sulfat kann ohne weiteres als eine Erhaltungstherapie nach méglich- 
ster réntgenologischer und bakteriologischer Besserung weitergefiihrt 
werden, Die primére Anwendung dieses Priparates sollte nur Patienten 
mit guter Prognose vorbehalten werden, bei denen erwartungsgemiss 
keine langeren Behandlungszeiten erforderlich sind, um eine Riickbildung 
der Krankheit zu erreichen. 

Es ist anzustreben, Streptomycyliden-Isonicotinylhydrazin-Sulfat 30-60 
Tage lang taglich zu geben, um einen Vergleich mit dem Isoniazid-Behand- 
lungsschema bei taglicher Verabreichung zu haben, da tagliche Gaben von 
Streptomycyliden-Isonicotinylhydrazin-Sulfat in dieser Art noch nicht 
griindlich versucht wurden. 


Acknowledgement: The observations of Marie Lewis, R.N. and the “Nursing Team for 
Antimicrobial Therapy” contributed vitally to the accuracy of this study. 


REFERENCES 


Payne, H. M., Quarles, C., Ellison, O., Harden, K. A., Syphax, G. B. and Hobby, 

G. L.: “The Intermittent Use of Streptomycylidene Isonicotiny] Hydrazine Sulfate in 
the Therapy of Pulmonary Tuberculosis,” Antibiotics Annual 1953-1954, Medical 
Encyclopedia, Inc., pp. 232-243. 

2 Payne, H. M., Quarles, C., McKnight, H. V., Ellison, A., Harden, K. A., Syphax, G. 
B. and Turner, O. D.: “The Intermittent Use of Streptomycylidene Isonicotiny] Hydra- 
zine Sulfate in the Therapy of Pulmonary Tuberculosis,” Am. Rev. Tuberc., 70:701, 
1954. 

3 Payne, H. M., Quavies, C., McKnight, H. V., Ellison, O., Harden, K. A., Syphax, G. B. 
and Turner, O. P.: “The Intermittent Use of Streptomycylidene Isonicotinyl Hydra- 
zine Sulfate in the Therapy of Pulmonary Tuberculosis,” Trans. of 13th Conf. on the 
Chemotherapy of Tuberc., VA-Army-Navy, February 8-11, 1954, pp. 345-355. 

4 “United States Public Health Service Cooperative Investigation of Antimicrobial 
Therapy of Tuberculosis: Report on Thirty-two Week Observations on Combinations 
of Isoniazid, Streptomycin, and Para-aminosalicylic Acid,” Am. Rev. Tubere., 70:526, 

1954. 


dy 
‘ v 
4 
‘ 
d 
be 
a. 
ie 
: 
4 


The Superior Vena Caval Syndrome: 
Report of 21 Cases 


E. ARTHUR CALKINS, M.D.* 
Los Angeles, California 


The purpose of this paper is, to review the literature in regard tu 
the anatomy, etiology, diagnosis and treatment of the superior vena caval 
syndrome, and to present 21 cases admitted to the Los Angeles County 
General Hospital between 1947 and 1954. 

Superior vena caval obstruction probably dates back to the beginning 
of disease, but it was not until 1757 that Willian Hunter published the 
first authentic account of a case which resulted from aortic aneurysm.' 
Since then over 500 cases have been reported by various authors, and 
doubtless hundreds more have been unreported, unrecognized, or were 
only partial obstructions. The youngest patient recorded was a two month 
old baby with spontaneous pneumothorax, and the oldest was a 93 year 
old man with thrombosis of the superior vena cava with extensive collateral 
circulation.2 Although superior vena caval obstruction has been relatively 
uncommon in general practice (Hinshaw found four cases in 85,000 con- 
secutive admissions to the White Memorial Hospital in Los Angeles prior 
to 1947), it is wise to keep this syndrome in mind for its beginnings 
may be masked by other more obvious conditions. 

Anatomy: Functionally, the superior mediastinum through which the 
superior vena cava passes is the busiest transportation route in the body, 
for through it goes all the air which enters or leaves the lungs, all the 
food which enters the stomach, all of the lymph which enters the thoracic 
duct, and all the blood which leaves the heart via the aorta or returns to 
it via the superior vena cava from the upper half of the body. 

Anatomically, the superior vena cava is approximately seven centimeters 
in length extending from the junction of the right and left innominate 
veins superiorly, to the right auricle inferiorly. The azygos vein enters 
just above the pericardial reflection, and the last two centimeters of the 
cava lie intrapericardially. The vena cava is one of the most compressible 
structures in the area, having soft thin walls and a low pressure. It is 
situated between the rigid bony anterior chest wall anteriorly ; the pulsating 
muscular walled ascending aorta anteromedially; the relatively rigid 
cartilaginous trachea and right bronchus posteriorly; the soft expandable 
pleura and right lung laterally ; and groups of potentially expanding lymph 
nodes anteriorly (right anterior mediastinal), posteriorly (right latero- 
tracheal chains), and infero-posteriorly (right bronchial nodes and tracheal 
bifurcation nodes). In addition it is in close relation to the right pulmo- 
nary and innominate arteries, the phrenic nerve which courses over its 
right lateral surface, and the thymus near its anteromedial surface. 
~ Third Prize (tie), 1955 Prize Essay Contest, American College of Chest Physicians. 


*From the School of Medicine, College of Medical Evangelists, Loma Linda, Cal. 
Presently at the Pontiac General Hospital, Pontiac, Michigan. 
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Etiology and Pathogenesis: There are four major causes of obstruction, 
namely; tumors, aneurysms, mediastinitis, and phlebitis with thrombosis. 
Among the minor causes may be listed such events as trauma, pericarditis 
with constriction of the pericardial ring, leukemia, mitral stenosis, pneu- 
mothorax, mediastinal emphysema, and about 10 per cent due to un- 
determined causes. 

The usual age affected is the 30-60 year group, which coincides with 
the range of neoplasms, late syphilis and arteriosclerosis. Men are pre- 
dominantly affected in a ratio of 4:1 due to the incidence of aneurysms, 
bronchogenic carcinoma and malignant lymphomas in the male. Broncho- 
genic carcinoma is now second only to gastrointestinal carcinoma, and 
superior vena caval obstruction has been estimated to occur in about 
10-15 per cent of these.*: * 

Tumors account for over 40 per cent of cases of obstruction with the 
percentage climbing recently due to a marked increase in bronchogenic 
carcinoma, a greater population of elderly persons with a corresponding 
increase in tumors, and a decrease in infectious processes. The main 
action of tumors on the vena cava is by external compression by the tumor 
itself or by invaded lymph nodes, occasionally by intraluminal invasion 
and rarely by thrombosis except with partial occlusion first. 

The most common tumor involving the superior vena cava is broncho- 
genic carcinoma, 80 per cent of which are right bronchial in origin and 
90 per cent of which are of a highly malignant, rapidly growing anaplastic 
type.‘ Metastases to adjacent lymph nodes, metastatic tumor from other 
sources, malignant lymphomas and other malignant neoplasms belong 
in this group in which the prognoses is generally hopeless. 

Falling in the tumor classification but with considerably better prog- 
nosis, are the benign tumors, cysts, mediastinal lymphadenitis, enlarged 
thyroid or thymus, tuberculomas, syphilitic gummas and other granulomas. 
However benign tumors account for only 7 per cent of the tumor involve- 
ment while 93 per cent is caused by malignant varieties.' 

Aneurysms have been found to cause about 25 per cent of the cases 
of obstruction, compressing or rupturing into the vena cava. Although 
luetic aneurysms have been a prime factor in the past, the incidence is 
gradually decreasing due to improved and intensive therapy. Arterioscler- 
otic dissecting aneurysms however are on the increase due to increasing 
longevity of the population. Rose® has estimated that 70-85 per cent of all 
obstructions are caused by tumors or aneurysms. 

Mediastinitis has caused about 12 per cent of obstructions and shows a 
slight increase in incidence. Initiating factors are those common to the 
chest cavity such as infections, inflammations or trauma which may have 
occurred years ago or which may have initiated a relatively indolent lymph 
node infection and abscess from lung lymphatic drainage. Chronic fibrous 
mediastinitis is thus produced, causing a fibrotic, collagenous mass with 
cicatricial scarring in the superior mediastinum and consequent occlusion 
of the superior vena cava. 

Thrombosis has caused about 13 percent of vena caval obstruction; 
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36 per cent of which have been due to phlebitis listed as idiopathic, 
syphilitic, tubercular, pyogenic and traumatic; 29 per cent were due to 
external compression; 23 per cent were due to mediastinitis; and 10 per 
cent were unknown.” 


Diagnosis is made by history, physical examination and laboratory 
studies and the findings will depend on 1) the degree of occlusion, 2) the 
rapidity of development, 3) the presence or absence of collateral circu- 
lation.” 

History elicits such symptoms as headache, shortness of breath, buzzing 
in the ears, swelling of the neck and face, bulging eyes, deafness, somno- 
lence, machinery-like noise in the head, epistaxis and rarely hemoptysis. 

Physical examination reveals a patient with painful edema and peculiar 
reddish cyanosis of the upper half of the body, and paleness of the lower 
half. Cyanosis and edema are aggravated by the horizontal position and 
relieved by the upright position. Collateral circulation is pronounced in 
the four classical collateral routes as follows :* 

1. Azygos, including the main and accessory azygos veins, ascending 
lumbar veins, lumbar veins and iliacs. The route is most important 
when the obstruction is above the azygos. 

2. Internal mammary, leading to the superior and inferior epigastrics, 
external iliac and inferior vena cava. 

3. Lateral thoracic, going via the thoracoepigastric, superficial epi- 
gastric, superficial circumflex iliac veins, thence to femoral and 
inferior vena cava. These are the most commonly seen superficial 
collaterals. 

4. Vertebral, which is a deep system including the intervertebrals, 
innominate, dural sinuses, intercostals, lumbars, and sacrals. 

Laboratory studies reveal marked increase in venous pressure (above 
150 mm. citrate) in the upper extremities while the lower extremities are 
a normal 50-150 mm. pressure or may even be decreased. Pressure readings 
are taken from the antecubital vein with a 3-way stopcock spinal 
manometer using 2.5 per cent citrate solution.* An exercise test has been 
described by Hussey, et al* in which the patient opens and closes his 
fist forcefully for one minute while venous pressure readings are being 
made. In superior vena caval obstruction the citrate pressure will rise 
10 cm. or more as a result and then gradually recede to normal, whereas 
in a normal individual it remains constant. Paradoxical pressure in rela- 
tion to breathing has also been noted in which the column rises with in- 
spiration and lowers with expiration if the obstruction is below the azygos 
vein. Another test, which has questionable value, is the lower chest tour- 
niquet test in which a tourniquet constricts the superficial thoracic collat- 
erals and raises the venous pressure if the obstruction is below the azygos 
vein. Circulation time is usually prolonged with obstruction. 

Infra-red photography demonstrates abundant superficial collaterals 
on most patients. 

Phlebography is a standard procedure, not only for demonstration 
of collaterals but for localizing the site of obstruction and giving a clue 
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as to the cause. For this, 30 cc. of 35 per cent or 70 per cent diodrast or 
thorotrast is injected into any vein — usually antecubital or jugular — and 
serial x-ray films are taken simultaneously. Aneurysms of the arch of 
the aorta causes displacement and compression of the superior vena cava, 
while obstruction due to malignancy causes distal dilatation in situ. 
Roentgenograms usually show the mass in the superior mediastinum 
if due to a tumor process. Mediastinography as reported by Berman et al” 
may also prove to be a boon to diagnosis and localization of mediastinal 
masses. 

Treatment and prognosis at the present time are relatively poor. Approxi- 
mately 85 per cent are terminal, due to malignancies or aneurysms and 
only palliation can be offered. Symptomatic relief may be obtained by 
repeated phlebotomies, decompression if due to external pressure only, 
administration of oxygen, ACTH, and diuretics, lumbar puncture to relieve 
intracranial pressure, and roentgen ray and nitrogen mustard therapy. 
The two latter modalities have been found worthwhile by Roswit et al* 
in 76 per cent of patients with inoperable bronchogenic carcinoma, giving 
remissions up to one year with roentgen rays alone and up to five months 
with nitrogen mustard alone. Without treatment death usually resulted 
in 10 weeks or less. The hardest available x-rays were given daily at doses 
of 75-100 r and as improvement was noted the dosage was increased gradu- 
ally to 250 r daily and maintained until maximum clinical benefits were 
attained. A total dosage of 1000-5000 r was delivered through at least two 
portals with an average optimum dosage of 3500-4500 r being considered 
most efficient. Nitrogen mustard was given intravenously in running in- 
fusion to other patients, 0.1 mg/Kg. body weight with sedation, for four 
consecutive days. Results in these patients were less satisfactory than 
those given x-ray treatment. In both the series treatment was temporarily 
life-saving and made the patient more comfortable, but was still only pal- 
liative, 

Death occurred as a result of cerebral anoxemia, failure of respiratory 
centers or strangulation edema of the glottis and respiratory passages. 

For other causes of obstruction, treatment is directed toward the under- 
lying cause such as: antisyphilitic therapy if there is syphilitic mediasti- 
nitis, chemotherapy and antibiotics if due to pyogenic or inflammatory 
sources, anticoagulant therapy if due to thrombosis, and surgery to restore 
the patency of the venous channel. 

Indications for surgery” are to remove benign tumors, release fibrous 
bands and adhesions, decompress the mediastinum if markedly obstructed 
or rapidly increasing, which may be a temporary life-saving operation, 
and to resect the occluded vena cava and replace it with a vein or arterial 
graft for what is hoped will be a more permanent life-saving operation. 

Scannell and Shaw’® have described their recent results with vein grafts 
with apparently good function. Holman and Steinberg" have also written 
of their successful anastomosis of an arterial graft from a blood vessel bank 
in a 26 year old patient. The graft was anastomosed between the atrial 
stump of the occluded vena cava and the right innominate vein. Occlusion 
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in this patient was due to fibrotic mediastinal lymphadenitis. Recovery 
was excellent and 10 months following surgery the patient was still doing 
well with no symptoms. Arterial graft was chosen because it was not so 
subject to post operative fibrosis, it was more rigid, and less easily com- 
pressed than were vein grafts. However, homogenous or autogenous veins 
can be used if arterial grafts are not available, but they tend to collapse 
and thrombose. 

For patients with good collateral! circulation the best treatment is to do 
nothing but possibly restrict activity, for they get along nicely. 

For those with poor collateral however, who are in the benign group, 
surgery is indicated and especially so with increased knowledge of vessel 
grafting and chest surgery. 


Case Presentations: In presenting the following cases, it is not with the 
idea that they are all classical text-book pictures such as has been described, 
but they represent an average series of patients such as might be seen 
in a large hospital. Some have been signed out with a diagnosis of superior 
vena caval syndrome, but there was insufficient evidence recorded on the 
charts to warrant such a diagnosis. These have not been included. It may 
well be doubted whether some of the cases actually had superior vena 
caval obstruction or only partial or even innominate, subclavian or carotid 
obstruction. None had as complete a battery of diagnostic tests as would 
be desirable from an academic viewpoint. However, the significant point 
is that the doctors in charge of the patient (interns, residents and attending 
staff) recognized that some degree of superior vena caval syndrome existed 
as evidenced by extensive trunk collateral with downward flow of blood 
and swelling of the arms, neck and face. The full-blown classical picture 
of any disease is a rarity while mild to moderate manifestations are 
commonplace. (See Chart) 

The patient age ranged from 41 to 83 years with an average of 59 
years at the beginning of symptoms. Fifty-seven per cent were men. 

Clinical evidence of superior vena caval obstruction was made on the 
basis of swelling of the neck, face and arms, and extensive venous col- 
lateral circulation over the chest and abdomen with downward flow of 
blood. In addition, 39 per cent had shortness of breath and upper extremity 
cyanosis. Arm venous pressure readings were taken on eight (37 per cent) 
with a range of 250-800 mm. saline and an average of 386 mm. Only four 
lower extremity pressure readings were taken with an average of 165 mm. 
saline. 

Arm to tongue circulation time using “Decholin” was done in six with 
a range of 7-120 seconds with an average of 34 seconds. Arm to lung 
time using ether was done in three averaging seven seconds. 

Angiograms were done on four which illustrated superior caval ob- 
struction or innominate obstruction. 

Roentgen-ray therapy was given to five, all but one of whom lived over 
six months and one of whom was placed in a home with complete remission 
after six months and has not been followed. 

Six (29 per cent) were discharged, four having remission of symptoms 
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or no progression, one was discharged without consent and one entered 
only for angiogram studies. 

Surgery was attempted on only one, who had an undiagnosed aortic 
aneurysm. 

Etiology of the total number of cases was found to be: bronchogenic 
carcinoma, 53 per cent, aortic aneurysm, 9 per cent, substernal thyroid, 
9 per cent, and undiagnosed mediastinal tumors, nodes, granulomas, etc., 
29 per cent. However, of the patients who died, over 72 per cent of 
the caval obstructions were due to bronchogenic carcinoma, 14 per cent 
to aneurysm and 7 per cent undiagnosed and 7 per cent to thyroid. 
The number having caval or innominate thrombosis was not recorded in 
this series as it was generally secondary to some other process and not 
a primary cause of obstruction. 

Autopsy was done on only 48 per cent of those who died in the hospital 
(two died outside), but only one of these was not diagnosed with certainty 
at the time of death. 

Conclusions 

From this small series of cases we notice some definite trends. 

1. Sex ratio is equalizing (57 per cent men in this series as compared 

to 75 per cent in literature review). 

2. Age is increasing (average of 59 years in this series). 

3. Bronchogenic carcinoma is an increasing cause of caval obstruction 

causing 72 per cent of deaths. 


Average venous pressure in arms exceeds that in legs by over 200 
mm. saline. 

Prognosis may be favorable if obstruction is not due to bronchogenic 
carcinoma or aortic aneurysm. 


SUMMARY 


A review of the anatomy, etiology, diagnosis and treatment of the 
superior vena cava syndrome is presented. The major etiologic factor 
is bronchogenic carcinoma, 10-15 per cent of which have superior vena 
caval obstruction with generally hopeless prognosis. With increased 
knowledge and use of vessel grafting, prognosis is brighter for those with 
non-malignant and non-aneurysmal! obstruction. 

Twenty-one cases entering Los Angeles County General Hospital between 
1947-1954 are presented. Fifty-seven per cent were men at average age 
of 59; seventy-two per cent of deaths were due to bronchogenic carcinoma. 


RESUMEN 


Se presenta una revisién de la anatomia, etiologia, diagnéstico trata- 
miento del sindrome de vena cava superior. El factor etiolégico mas im- 
portante es el carcinoma broncogénico, el 10 al 15 por ciento de los cuales 
presenta obstruccién de vena cava superior, dando un prondéstico sin 
esperanzas. Con el acerbo de los conocimientos y el uso de los injertos de 
vena, el pronéstico es mejor para aquéllos de etiologia no maligna ni 
aneurismatica. 

Veinte uno casos que entraron al Los Angeles County General Hospital 
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entre 1947 y 1954 se presentan. El cincuenta y siete por ciento eran 
hombres en una edad promedio de 59 ajios; el setenta y dos por ciento 
de las muertes fueron debidas a carcinoma bronquiogénico. 


RESUME 

L’auteur présente une revue générale de |’anatomie, de |’étiologie, du 
diagnostic, et du traitement du syndrome de veine cave supérieure. Le 
fecteur étiologique principal est le cancer bronchique. 10 a 15% d’entre 
eux provoquent une obstruction de la veine cave supérieure, avec générale- 
ment un pronostic sans espoir. Grace aux connaissances accrues et a 
l'emploi de greffes des vaisseaux, le pronostic est meilleur pour les ob- 
structions qui ne sont ni de nature cancéreuse ni de nature anévrysmale. 

L’auteur présente 21 cas admis a |’Hépital Général du Comté de Los 
Angeles, entre 1947 et 1954. 57% concernent des hommes dont |’Age 
moyen est 59 ans. 72% des décés sont imputables au cancer bronchique. 


ZUSAMMENFASSUNG 


Es wird ein UWherblick iiber die Anatomie, Atiologie, Diagnose und Be- 
handlung des oberen Vena cava-Syndroms gegeben. Fiir die Atiologie am 
wichtigsten ist das bronchogene Karzinom, wobei in 10%-15% der Fille 
von Verengung der oberen Vena cava im allgemeinen eine hoffnungslose 
Prognose besteht. Die Prognose wird bei Patienten mit nicht maligner 
und nicht auf einem Aneurysma beruhender Verengung infolge zuneh- 
mender Kenntnis iiber die Erkrankung und durch die Vornahme von Ge- 
fisstransplantationen besser. 

Es wird iiber 21 Fille des Los Angeles County General Hospital aus der 
Zeit zwischen 1947 und 1954 berichtet. 57% der Fille waren Manner 
mit einem Durchschnittsalter von 59 Jahren; 72% der Todesfille waren 
dem bronchogenen Karzinom zuzuschreiben. 
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Therapeutic Aspects of Pulmonary Emphysema* 


A. H. RUSSAKOFF, M.D., F.C.C.P.** 
Birmingham, Alabama 


The emphysema patient who suffers a bronchospastic crisis represents 
one of the most trying situations with which we, as physicians interested in 
chest diseases, are confronted. The allergic approach in most patients with 
pulmonary emphysema has proved to be so disappointing generally that 
many physicians are inclined to omit completely a serious evaluation of 
allergenic possibilities. Certainly even the partial conquest of the allergic 
bronchospastic component is cogent and a careful survey for potentially 
significant extrinsic offenders followed by desensitization may be fruitful 
in a small percentage of patients. 

It is always important to bear in mind that people with emphysema have 
physiological derangements which are seriously compromised secondary to 
superimposed bronchospastic difficulties. Therefore, a few cardinal prin- 
ciples are worthy of review: 

1) Adequate gas exchange, which takes place at the alveolar level, re- 
quires effective alveolar ventilation. There is an enormous quantitative 
difference between two individuals, each exhibiting a minute volume of 
10 liters per minute—one of whom has a tidal air of 500 cc. who breathes 
20 times per minute, and the other who breathes 40 times a minute with a 
tidal air of 250 cc. The significant difference lies in the consideration of the 
anatomical dead air space, which ordinarily is approximately 150 cc. for 
adult males. Effective alveolar ventilation in the first instance would be 
500-150 cc. (the volume of the anatomical dead air space) or 350 times 
20 breaths per minute, which equals 7000 cc. per minute; whereas in the 
second case we would have 250-150 cc. times 40 breaths per minute, which 
equals 4000 cc. per minute. Obviously there is a tremendous quantitative 
difference between 4000 and 7000 cc. of effective ventilation per minute. 
Based on this consideration, tracheotomy may be indicated in desperate 
situations, the purpose of tracheotomy being to diminish the volume of the 
anatomical dead air space as well as for suctioning secretions in such cases. 

2) Many emphysema patients already exhibit varying degrees of di- 
minished arterial oxygen saturation with or without an increase in the 
partial pressure of carbon dioxide in the arterial blood. The net effect of 
superimposed bronchospastic difficulties is to aggravate the existing degree 
of lowered arterial oxygen saturation and hypercapnia by diminishing 
further the ingress of oxygen and the egress of carbon dioxide. This cir- 
cumstance is referred to as alveolar hypoventilation. 


*Presented in part at the 2ist Annual Meeting, American College of Chest Physicians, 
Atlantic City, New Jersey, June 2-5, 1955. 

**Associate Clinical Professor of Medicine, Medical College of Alabama; Acting Chief, 
Tuberculosis, Birmingham Veterans Administration Hospital; Consultant, Pulmonary 

Diseases, Lloyd Noland Foundation, Fairfield, Alabama. 
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3) When one speaks of diminished arterial oxygen saturation, there is 
the additional problem of alveolo-capillary block. The syndrome of alveolo- 
capillary block is not merely a manifestation of thickening of the alveolar 
membrane, but embraces the problem of diminished total functioning 
alveolar membrane available for gas exchange. The presence of any type 
of fluid within the alveolus which interferes with effective gas exchange 
is part and parcel of the alveolo-capillary block syndrome. 


Apropos the discussion at hand, there is no question but that disruption 
of normal alveoli leads to diminished surface area available for gas ex- 
change. Furthermore, asthmatic difficulties are frequently attended by an 
increase in mucus secretion which aggravates the existing degree of alveolo- 
capillary block. Add to this complex atelectasis secondary to inspissated 
mucus and one has a further increase in the venous admixture returning to 
the left side of the heart over and above any pre-existing level. 


4) Anxiety commonly increases the degree of pre-existing bronchospasm. 


5) Fever, which may be due to drug reaction, bronchial or pulmonary 
infection, at times associated with atelectasis, increases the tissue re- 
quirements for oxygen, which are already compromised. The work of 
breathing is also increased. 


6) But hanging like the Sword of Damocles over this whole array of 
happenings is the spectre of hypoxia in the emphysematous patient. 
Cournand and other workers have demonstrated that even moderate degrees 
of anoxia have a constrictive effect on the pulmonary vascular bed, which 
results promptly in the development of pulmonary hypertension. This of 
course imposes a strain on the right ventricle which may result in right 
heart failure. Anoxia and cor pulmonale are frequently responsible for the 
development of polycythemia and hypervolemia, which in turn invoke an 
additional burden on the circulation, enhancing the pre-existing degree of 
right ventricular strain.’ 


It now becomes obvious that a respiratory complication in the emphy- 
sematous individual increases the work of breathing, it reduces alveolar 
ventilation below pre-existing levels, it may increase the degree of alveolo- 
capillary block, it may increase the venous admixture returning to the left 
side of the heart, it may decrease arteria] oxygen saturation and increase 
the degree of hypercapnia—al] resulting in ingravescent pulmonary hy- 
pertension and in a potential breakdown of compensatory mechanisms 
preserving the maintenance of a normal pH. 


At this point, we shall apply some of these principles to the medical 
management of the emphysema patient with super-imposed bronchospastic 
difficulties. Several DON’Ts are in order: 


1) Don’t use morphine and atropine. This point cannot be over-empha- 
sized. Morphine is a broncho-constrictor and atropine dries pulmonary 
secretions. Furthermore, morphine, which depresses the central nervous 
system, specifically dulls the respiratory center. There are those who use 
meperidine (Demerol) sparingly. Chloral hydrate is effective as a sedative 
but it must also be used with caution. 
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2) Don’t abuse oxygen. In advanced pulmonary emphysema the level 
of hypercapnia may be so great that the respiratory center no longer 
responds adequately to increases of carbon dioxide in the blood. Oxygen 
therapy may result in decreased ventilation, which increases carbon dioxide 
retention. This may rapidly lead to a breakdown of the acid-base relation- 
ship, which eventuates in uncompensated respiratory acidosis and its grave 
sequelae. This doesn’t mean that oxygen is contraindicated in the treatment 
of pulmonary emphysema, but it does indicate that oxygen should be used 
with caution and under careful supervision by physicians and nurses who 
are acquainted with the hazards of oxygen therapy in the emphysema 
patient. 

3) Above all, don’t palliate in the face of a desperate situation. Time 
is of the essence and a positive approach utilizing sound measures simul- 
taneously may be mandatory. 

Therapeutic approach to the patient with pulmonary emphysema and 
superimposed bronchospasm: 

1) Bronchodilators such as isopropylepinephrine (Isuprel) and racemic 
epinephrine hydrochloride (Vaponephrin) are of value in improving al- 
veolar ventilation and thereby promoting carbon dioxide elimination. Since 
cholinergic impulses exert a bronchospastic effect, it is logical that anti- 
cholinergic drugs be considered. Good spasmolytic effect without side 
reaction has been reported by Segal,? Seabury*® and others. They have 
used Methscopolamine bromide (Pamine) as an aerosol in doses of 0.22 
and 0.33 mgs. per cc. Barach recently reported using diphenmethanil 
methylsulfate (Prantal) by injection with measured improvement of ven- 
tilation.t It is well to familiarize oneself with these approaches since 
some patients appear to become refractory to sympathomimetic agents. 
Aminophyllin given intravenously is a dependable bronchodilator. 

2) Oxyethylated tertiary octylphenol-formaldehyde polymer (Alevaire) 
is frequently used to decrease the viscosity of bronchial secretions. Although 
this preparation may be used effectively, some patients exhibit an increase 
in the degree of bronchospasm while receiving this form of therapy. 
Secretory expectorants should be used routinely. Where potassium iodide is 
poorly tolerated, one may use a guacolate preparation. 

3) The graver the problem, the greater the indication for the use of 
antimicrobial therapy even prior to the availability of culture and sensitiv- 
ity reports. Adjustments may be made within 24 hours if necessary. We 
include nitrofurantoin (Furadantin) in the group of drugs to be used 
for sensitivity determination, particularly when secretions are obviously 
purulent. Furadantin may be quite effective in the presence of pseudomonas 
infection. Many physicians utilize antibiotic aerosols while others prefer 
the conventional methods of drug administration. 

4) Much has been written during the past several years concerning 
the virtues of intermittent positive pressure breathing in the management 
of pulmonary emphysema. To be most effective this should be combined 
with bronchodilator aerosols. Apparatus, which incorporates positive pres- 
sure breathing with exsufflation and high negative expiratory pressure, 
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would appear to have some advantage in some cases over the usual form 
of IPPB/I. At the appropriate time diaphragmatic breathing exercises 
may be helpful in improving pulmonary ventilation. Apparently, patients 
learn the technique reasonably well if they are tilted slightly in the 
head-down position with a sand bag applied to the abdomen. 

5) Although ACTH and Cortisone have been used effectively in many 
instances, the hazards incurred with these agents are well known to all. 
The advent of metacortandracin (Meticorten) has broadened the possi- 
bilities of steroid therapy because this preparation does not cause sodium 
and fluid retention or potassium depletion. Barach* has reported favorable 
results which have been confirmed by other observers. The average initial 
dose is approximately 50 mg. daily for one to three days until symptomatic 
improvement occurs. Thereafter the dose may be halved and a maintenance 
dose of 10 to 20 mg. daily continued. Since upper gastrointestinal tract 
ulceration and/or perforation are not uncommonly encountered among 
patients taking Meticorten’ it has been suggested that all patients on this 
preparation be given the benefit of intermediary feedings and antacid 
preparations routinely. 

6) The more seriously ill the patient, the greater the need for caution in 
the amount and frequency of sedation administered, particularly if coupled 
with oxygen therapy. We have already stated that oxygen is indicated in 
the hypoxic patient. In general it is advisable to begin with lesser amounts 
of oxygen, preferably one liter per minute by nasal catheter increasing 
the rate of flow by increments of one liter at intervals of 12 to 24 hours as 
indicated until a maximum of seven liters is attained. At the appropriate 
time, patients should be weaned away from oxygen over a period of several 
days. 

7) Those who are in congestive heart failure should be treated with 
digitalis and other measures as required. The proper place of acetazolamide 
(Diamox) as a therapeutic agent in this condition is still not clear. 

8) Venesection is indicated whenever the hematocrit exceeds a level 
of 52 per cent. Venesection reduces the blood volume and the degree of 
polycythemia. 

9) Pneumoperitoneum still has its advocates and its detractors. There 
can be no doubt that it has been beneficial in a certain percentage of 
patients suffering with pulmonary emphysema. Perhaps those who have had 
broad experience utilizing this measure properly in a large sample of 
patients have more cause for enthusiasm than others. It must be borne in 
mind that the volume of air per refill and the frequency of refills are quite 
different here than for the tuberculous patient. The objective of pneumo- 
peritoneum is to introduce only sufficient air to permit the diaphragm to 
enter again into the mechanical ventilatory process. Barach has indicated 
that an elevation of two inches suffices.* Excessive amounts of air impede 
ventilation. 

At this juncture I should like to speculate for a moment. Anatomically 
the diaphragm is a musculo-tendinous structure. Even normally, we un- 
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derstand that the proportion of muscle and tendon varies considerably. 
The muscular component is striated muscle which complies with the law 
of stretch-hypertrophy. Conversely, the muscle fibers may well atrophy 
with disuse. Is it not conceivable then that disuse atrophy of the diaphragm 
secondary to long-standing pulmonary over-distention could be reversible 
or irreversible? Might that not explain, at least in part, why some patients 
benefit from pneumoperitoneum and some do not? Then again, the success 
or failure of pneumoperitoneum therapy may possibly be related to lung 
compliance. A rigid lung may not respond to pneumoperitoneum whereas 
a supple lung may. I have observed patients whose diaphragm following 
the first insufflation of air appeared flaccid and ineffectual, but who some 
weeks later exhibited strong diaphragmatic contractions. In my experi- 
ence these are the patients who have derived substantial benefit from pneu- 
moperitoneum. 

10) The induction of the hypometabolic state in the advanced, crippled 
pulmonary patient using radio-active iodine has been intriguing. My per- 
sonal experience with this approach is too limited to be worthy of mention 
aoday. Certainly the principle of decreasing the tissue demand for oxygen 
in the face of an already compromised supply is quite as reasonable here 
as in the case of the cardiac cripple. Radio-active iodine will prove to be 
no panacea but may be of some benefit in a highly selected small percentage 
of patients with advanced pulmonary emphysema. This form of therapy 
is not a substitute for measures discussed previously. 


SUMMARY 


1. Some of the important physiolgical aberrations in severe pulmonary 
emphysema are reviewed. The cumulative effect of these defects frequently 
results in complications involving the cardio-vascular system. 

2. The abuse of sedatives, narcotics and oxygen therapy is emphasized. 
Their relationship to the potentiality of inducing uncompensated respira- 
tory acidosis is stressed. 

3. A positive approach to therapy is presented—bronchodilators, secre- 
tory expectorants, detergents, antimicrobial therapy, pressure breathing, 
breathing exercises, steroid therapy, venesection, pneumoperitoneum and 
radio-active iodine. 


RESUMEN 


1. Se revisan algunas de las mds importantes aberraciones fisiolégicas 
del enfisema pulmonar. E] efecto acumulativo de estos defectos, frecuente- 
mente resultan en complicaciones cardiovasculares. 

2. El abuso de sedantes, narcéticos y oxigeno terapia se destaca. Su 
relacién con la posibilidad de producir acidosis respiratoria descompensada 
se recalca, 

3. Se presenta un modo de ataque positivo del problema mediante el uso 
de bronquiodilatadores, expectorantes secretorios, detergentes, respira- 
cién a presién positiva, ejercicios respiratorios, terapia con esteroides, 
oxigenoterapia, vangrias, neumoperitineo y yodo radioactivo. 


a 
= 


PULMONARY EMPHYSEMA 


RESUME 


L’auteur passe en revue quelques-unes des importantes anomalies 
physiologiques qui surviennent dans |’emphyséme pulmonaire. L’effet 
cumulatif de ces altérations entraine fréquemment des complications qui 
atteignent le systéme cardio-vasculaire. 

L’auteur insiste sur le réle de l’abus des sédatifs, des narcotiques et 
de l’oxygénothérapie. I] insiste sur le fait qu’ils peuvent étre a l’origine 
d’une acidose respiratoire irréversible. 

L’auteur présente un essai positif de traitement: par les bronchodila- 
tateurs, les produits qui facilitent l’expectoration des sécrétions, |’exercice 
respiratoire, la thérapeutique par les stéroides, l’oxygénothérapie, la 
saignée, le pneumopéritoine et l’iode radioactif. 


ZUSAMMENFASSUNG 


1. Einige wichtige physiologische Abweichungen bei schwerem Lungen- 
emphysem werden besprochen. Die kumulative Wirkung dieser Defekte 
fiihrt haufig zu das Herz- Kreislauf-System betreffenden Komplikationen. 

2. Auf den Missbrauch von Beruhigungsmitteln, Narkoticis und Sauer- 
stoff-behandlung wird hingewiesen. Thre Beziehung zu der Méglichkeit 
der Herbeifiihrung einer nicht kompensierten respiratorischen Acidose 
wird betont. 

3. Eine positive Stellungnahme zur Therapie wird vorgelegt—Broncho- 
dilatatoren, Expektorantien, Abfiihrmittel, antimikrobielle Behandlung, 


Druckatmung, Atemiibungen, Steroid-Behandlung, Aderlass, Pneumoperi- 
toneum und radioaktives Jod. 
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Clinical Studies of Various Forms of PAS 
(With Special Reference to 
Plasma Concentrations)* ** 


ROBERT V. COHEN, M.D., F.C.C.P., LYNDALL MOLTHAN, M.D. 
and CHRIS J. D. ZARAFONETIS, M.D. 


Philadelphia, Pennsylvania 


Since the introduction of para-aminosalicylic acid (PAS) by Lehman in 
1944, the drug has been widely used in the treatment of tuberculosis. Its 
chief value is the property of delaying emergence of organisms resistant 
to streptomycin and isoniazid. Unfortunately, however, the clinical use- 
fulness of PAS and its sodium salt has been limited by a high incidence 
of gastrointestinal side-effects. In an effort to find a better tolerated and 
more acceptable form of medication, a clinical test of the potassium salt 
of PAS (KPAS) was undertaken. The potassium salt was selected because 
extensive previous experience in the use of para-aminobenzoic acid com- 
pounds had shown that potassium para-aminobenzoate, administered as 
a chilled 10 per cent solution, was generally preferred.':? That KPAS also 
offers a superior degree of patient tolerance and acceptance was evident 
early in the course of this study.* 

The purpose of this report is to present: I. An extension of the clinical 
studies with KPAS to a total of 120 patients, including some observations 
on the administration of KPAS in tablet+ and capsule+ form; and, II. A 
comparison of the plasma PAS concentrations reached following the in- 
gestion of several PAS compounds. 

I. Clinical Studies. 


Material and Methods. A. Patient Material. Since November, 1953, KPAS 
has been administered in therapeutic doses to 120 tuberculous patients. 
Pulmonary disease was present in 110, and extra-pulmonary lesions such 
as bone and joint involvement, adenitis, and endometritis were present in 
the remaining 10 patients. There were 80 males (average age 47.3 years) 
and 40 females (average age 36.0 years). Ninety of the patients were white 
and 30 Negroes. Nontuberculous complications were present in about 40 
per cent of the patients: these included mild to moderate rena] impairment 
in 10, diabetes mellitus in seven, central nervous system vascular disease 
in five, congestive heart failure in six, pregnancy in four, gastrointestinal 
disorders in eight, collagen disease in three, and isolated instances of other 
conditions. Throughout the study, patients with histories of intolerance 


*From the Department of Medicine, Temple University School of Medicine, Phila- 
delphia, Pennsylvania; and the Eagleville Sanatorium, Eagleville, Pennsylvania. 


**These investigations were aided by a research grant from the Temple University 
School of Medicine. 


+The Glenwood Laboratories, Teaneck, N. J., kindly furnished the bulk crystalline 
KPAS (“Paskalium”), tablets, and 3 gm. Envules for use in this study, while the 
Eli Lilly Co., Indianapolis, Indiana, contributed the capsules of KPAS (“Paskate”’). 
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and allergic reactions to PAS compounds were deliberately solicited for 
trial with KPAS. Only those with far-advanced renal! disease were purpose- 
ly not admitted to the study. 

Institutions cooperating in the clinical aspects of the study included 
Temple University Hospital, Eagleville Sanatorium, Episcopal Hospital, 
and Philadelphia General Hospital (Blockley and Northern divisions). 
Tolerance results were evaluated not only by the authors, but also by 
members of the attending staffs of the participating institutions. 

Twenty-three subjects received KPAS therapy as outpatients from the 
start, an additional 18, who began treatment in the hospital have continued 
to take KPAS following discharge. 

B. Methods of Administration. The KPAS was obtained as pure crystal- 
line bulk powder, as well as in tablet and capsule forms. The powder was 
administered as a 10 per cent aqueous solution which was kept constantly 
refrigerated and protected from ultra-violet light. The quantity prepared 
for any individual patient at one time was limited to one liter in order to 
prevent staleness and discoloration of the solution. The initial dosage, 
whether in solution, tablet or capsule form, was 2 gm. four times daily, 
with doses being taken immediately after meals and at bedtime. The 
dosage was gradually increased over a one to two week period to 3 gm. 
taken four times a day, or a total daily dose of 12 gm. An alternative dosage 
schedule of 2 gm. administered six times daily was found to be relatively 
inconvenient and impractical. 

Patients with gastrointestinal symptoms from PAS or NaPAS medica- 
tion were given a rest period of several days prior to initiating KPAS 
therapy. Those who manifested acquired sensitivity symptoms to PAS 
were “desensitized” (discussed later) only after all signs and symptoms 
of reaction had disappeared. 

Results of Clinical Studies. Tolerance results in 120 patients treated with 
KPAS are given in Table I. Drug tolerance to PAS compounds is defined as 
the ability to ingest continuously, 12 gm. daily doses of the drug without 
developing gastrointestinal side-effects. Eighty-four had had previous 


TABLE I 
TOLERANCE RESULTS: 120 PATIENTS TREATED WITH KPAS 


Drugs Used Intolerance to: 


In Treatment No.of Pts. |  PASA NaPAS KPAS 
PASA 
37 33 1 
NaPAS 
27 25 0 
KPAS 
NaPAS 20 20 20 4 
KPAS 
KPAS 36 0 
Totals 120 53 of 57 450f47  50f120 
ne Intolerance 93% 95% 4% 


Percentage 
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therapy with either PAS or NaPAS or both; their intolerance rate to PAS 
was 93 per cent, to NaPAS 95 per cent, and to KPAS only 6 per cent. It 
should be emphasized that the high intolerance rates to PAS and NaPAS 
reflect the deliberate solicitation of patients with histories of intolerance 
to PAS compounds as mentioned previously. It is of interest that four of 
the five patients listed as KPAS intolerant had had similar reactions to 
both PAS and NaPAS administered in the past. No instances of KPAS 
intolerance occurred in the 36 who had had no previous PAS. The overall 
intolerance rate to KPAS, therefore, is 4 per cent. 

Duration of KPAS therapy is summarized in Table II. Fifty patients 
have been on continuous medication for four months or longer, 17 for more 
than one year. 

Tablets of KPAS were given for trial periods only to 13 subjects, all 
of whom had been successfully taking the solution form, six tablets (3 gm. 
KPAS) being substituted for each 30 cc. dose of the solution. Two of 
them experienced nausea, vomiting, and diarrhea. Another three complained 
of some vague gastric irritation, but their complaints may have been 
prejudiced in favor of the convenience of liquid medication. The small 


| Average Plasma PAS Concentrations 
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FIGURE 1: Average Plasma PAS Concentrations after 3 gm. Doses every four hours 
of Indicated Compounds. 
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TABLE II 
DURATION OF KPAS THERAPY 


Time in Months Number of Cases 
12 to 18 


Less than 2 
TOTAL 


size and nature of this group precludes drawing any conclusions with 
reference to tolerance and patient acceptance of KPAS in tablet form. 
Capsules of KPAS have been administered to 44, of whom 21 had had no 
previous KPAS, and all tolerated the capsules in 12 gm. daily doses. Of 
the 23 who had previously taken KPAS solution in 12 gm. daily doses, 
there were three who were able to tolerate only 8 gm. daily in capsule 
form. The intolerance rate to KPAS capsules of 7 per cent compares 
favorably with the 5 per cent intolerance rate of the solution form. 


II. Plasma PAS Concentration Studies. 


Methods and Materials. Plasma PAS concentration determinations were 
performed on specimens taken from 53 subjects, of whom 42 were tested 
with KPAS, 32 with PAS, and 22 with NaPAS. A total of 547 determina- 
tions were carried out using a modified Marshall‘ technic. The observation 
that plasma specimens could be stored in a frozen state for several weeks 
without changing PAS content greatly facilitated the technical aspects of 
collection and transportation of specimens. The study of plasma PAS 
concentrations was divided into two major parts: 

Part one was an evaluation of a dosage schedule, for purposes of com- 
parison, in which 3 gm. doses of KPAS, NaPAS and/or PAS were given 
at four hour intervals. Plasma specimens were collected over a nine hour 
period starting one hour after the first dose and ending one hour after 
the third dose. This study involved 297 determinations carried out on 41 
subjects, KPAS being tested in 27, PAS in 23, and NaPAS in 16. 

Part two was undertaken because of the observed wide variation in 
absorption curves in different patients when tested with the same PAS 
compound. Eight male subjects under treatment for tuberculosis, but with- 
Gut other abnormalities, were selected for testing with single 3 gm. doses 
of KPAS, NaPAS, and PAS given sequentially. Plasma specimens were 
obtained at one, two, three, and four hour intervals after the test dose. 
Altogether, 152 determinations were carried out in this phase of the study. 
KPAS, 10 per cent solution, and PAS tablets were tested in each of the 
eight subjects while KPAS capsules, and NaPAS tablets were each tested 
in six and NaPAS, 10 per cent solution, in four. PAS medication was with- 
held for 16 hours prior to each test, and the 3 gm. dose of drug was 
administered immediately following the subject’s usual breakfast. 
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Results of Plasma PAS Concentration Studies. Part one. PAS compounds 
administered in 3 gm. doses, at four hour intervals. The average plasma 
PAS concentrations reached following the administration of KPAS, 
NaPAS, and PAS are shown in Fig. 1. Calculation of the average concen- 
trations resulting from this dosage over the nine hour period gives values 
of 5.5 mg. per cent for KPAS, 4.0 mg. per cent for NaPAS, and 3.6 mg. 
per cent for PAS. (Table III.) KPAS, therefore, produced plasma con- 
centrations which were approximately one-third higher than NaPAS, and 
one-half again higher than those obtained with PAS. 

Part two. Levels achieved with single 3 gm. doses of PAS compounds 
administered to the same eight subjects. The average plasma PAS concen- 
trations obtained in this group after the administration of KPAS, NaPAS, 
and PAS are siown in Figure 2. 

Table IV gives the four hour average plasma PAS concentration for 
each compound tested in this group. Although there are some individual 
variations, the values after KPAS were consistently higher than those 
following NaPAS or PAS. 

In Figures 3, 4, and 5 are shown the results in individual subjects and 
demonstrate the findings with each of the six drug forms tested. 

The average plasma PAS levels obtained in five subjects who were 
given KPAS in solution, tablet, and capsule form are compared in Fig. 6. 
As can be seen, slightly higher plasma concentrations were produced by 
the capsules than the solution form, and the latter in turn yielded some- 


Average Plasma PAS Concentrations in 8 Patients Tested ¢ 
Single 3gm. Doses of KPAS, NaPAS and PASA 
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FIGURE 2: Average Plasma PAS Concentrations in eight patients tested with single 
3 gm. Doses of KPAS, NaPAS, and PAS. 
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TABLE III 
9-HR. AVG. PLASMA PAS CONCENTRATIONS 
DOSAGE SCHEDULE 
3 GM. q4H OF INDICATED COMPOUNDS 


297 Determinations 
5.5 mg.% (27 pts.) 
4.0 mg.% (16 pts.) 


3.6 mg.% (23 pts.) 


what higher values than did the tablets. However, these differences may 
not be significant. 


Preliminary studies of PAS concentrations in pleural, peritoneal, and 
cerebrospinal fluids have yielded values that were about one-half those 
present in plasma specimens taken simultaneously. 

Discussion. Continued clinical experience has confirmed the earlier 
opinion® that potassium para-aminosalicylate (KPAS) offers a high degree 
of patient tolerance and acceptance. Indeed, 115 (96 per cent) of 120 
patients have tolerated, without difficulty, 12 gm. daily doses of KPAS. 
This finding is even more striking when it is recalled that 78 (65 per cent) 
of the group had shown intolerance to previous therapy with PAS or 
NaPAS. Furthermore, many of these patients have continued to receive 
KPAS over extended periods. This is an important criterion of therapeutic 
value since the duration of antimicrobial therapy in tuberculosis is current- 
ly measured in terms of months and even years. In this connection, it may 
be noted from the data given in Table II that 17 patients have taken 12 


TABLE IV 


4-HOUR AVERAGE PLASMA PAS CONCENTRATIONS (MG%) 
AFTER 3-GRAM DOSES OF INDICATED COMPOUNDS 


KPAS NaPAS PASA 


Capsules Sol. 10% Tablets Sol. 10% Tablets Tablets 
5.1 

3.2 

3.2 

5.0 

320 

6.9 

44 


4.3 


Vol. XXX 423 
NaPAS 
PASA 
4 
Pt. = 
J.A. 
R. W. 
A. G. 
H. 8. 
J.M. 
J. K. 
= 3.0 1.7 


October, 1956 


COHEN, MOLTHAN AND ZARAFONETIS 


424 


Ul SVd puke uoNnnjog ul ul Jo sesoq “ws ¢g eunbig 


2 


sasog whe ajbuig Suuodwod SY sasog whe ajbuig Syy 


. 
a 

aS 


Vol. XXX CLINICAL STUDIES OF PAS 425 


gm. daily doses of KPAS for periods ranging from 12 to 17 months. Nine 
of these had been unable to tolerate prior therapy with PAS, while eight 
had received no previous PAS. Altogether, 76 subjects have been on KPAS 
therapy for two months or longer. 

KPAS was administered to the majority of these patients as chilled, 
10 per cent aqueous solution. The success and economy of this form of 
therapy have more than compensated for the minor inconveniences coinci- 
dent to solution medication. Capsules and tablets of KPAS compare favora- 
bly with respect to plasma concentrations, and in most instances appear 
equally tolerated. There were a few who expressed preference for a specific 
form of KPAS medication, so that individualization of treatment is neces- 
sary. The packaging of KPAS powder in individual 3 gm. doses (Envules) 
has proved to be practical for those who work and who prefer the solution 
form. Others have found the capsules or tablets equally convenient. 

Plasma PAS concentration studies indicate that KPAS is promptly ab- 
sorbed and productive of effective blood levels, regardless of the dosage 
form employed (Fig. 6). Furthermore, the average plasma concentrations 
reached following administration of KPAS were uniformly superior to 
those found after PAS or NaPAS (Figs. 1 through 5, Tables III and IV). 
In view of possible differences in absorption of PAS compounds by differ- 
ent subjects, plasma concentrations were determined in each of eight pa- 
tients after single 3 gm. doses of KPAS, NaPAS, and PAS, respectively. 
Again, KPAS yielded markedly superior plasma PAS concentrations (See 
Fig. 2 and Table IV). The basis for this superiority of KPAS-induced 
plasma concentrations is not clear at this time. Possibly the extremely high 
solubility of KPAS may be a factor. However, when NaPAS was also ad- 
ministered in 10 per cent solution, the plasma PAS levels did not approach 
those obtained with KPAS in 10 per cent solution. In fact, the values 
produced by NaPAS in solution were comparable to those following tablets 
of NaPAS. Since tablets and capsules, as well as the 10 per cent solution, 
of KPAS all yielded plasma concentrations higher than did NaPAS and 
PAS, it would appear that the difference is an inherent property of the 
potassium preparation. An investigation of comparative absorption curves 
of sodium and potassium salts of other organic compounds is now underway 
in an effort to elucidate this finding. 

No toxic effects have been detected from KPAS in this group. Conven- 
tional blood, urine, and liver function tests in representative cases have 
shown no changes incident to treatment with KPAS. Serum potassium 
concentrations have remained within normal limits following the admini- 
stration of 3 gm. doses of KPAS. 

One patient did manifest an acquired sensitivity reaction while receiv- 
ing KPAS. The drug was discontinued, and “desensitization” was sub- 
sequently carried out and the patient has since been able to take 12 gm. 
daily without any difficulty. Five additional cases who had similar reac- 
tions to other PAS compounds were also “desensitized” and have since 
been on full therapeutic doses of KPAS. “Desensitization” was accom- 
plished with the 10 per cent solution of KPAS, beginning with 1 drop, 
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given four times the first day, and gradually increasing the dose for suc- 
ceeding days until the desired 12 gm. (120 cc.) total was reached. 

An additional] advantage of potassium salt is its usefulness in the treat- 
ment of those for whom sodium restriction is necessary because of con- 
gestive heart failure, pregnancy, or steroid hormone therapy. For example, 
one patient with systemic lupus erythematosus, and another with Henoch- 
Schoenlein purpura, required cortisone. Both were able to remain on an 
anti-tuberculosis regimen without interruption. In fact, KPAS also sup- 
plied an adequate source of potassium ions for support of the steroid 
program. 

Finally, it appears that the minimum duration of combined antimicro- 
bial therapy in tuberculosis is becoming longer and longer. It has changed 
from six weeks, to six months, and to a year. No one yet knows the ideal 
maximum duration of drug treatment in certain long-term cases. For this 
reason, it is believed that the observations reported herein are pertinent: 
the potassium salt has been found to be the least objectionable form of 
PAS; at the same time, it is most rapidly absorbed and produces the highest 
plasma PAS concentrations. 


SUMMARY 


Potassium para-aminosalicylate (KPAS) was administered to 120 pa- 
tients with tuberculosis. 

One hundred fifteen (96 per cent) tolerated 12 gm. daily doses of KPAS 
without difficulty. There were no evidences of potassium toxicity. 

Plasma PAS concentration studies revealed that KPAS is more rapidly 
absorbed and yields significantly higher values than either PAS or NaPAS. 

KPAS is ideally suited for use in patients with congestive heart failure, 
pregnancy, or other situations in which use of the sodium salt is precluded. 

The 10 per cent solution of KPAS was used for “desensitizations” of 
those who had acquired sensitivity reactions to PAS compounds. 

It is concluded that KPAS is superior to other forms of PAS. 


Acknowledgment: The authors wish to express their appreciation to Miss Virginia 
F. Colville, Miss Betty Kane, and Miss Roberta Stauffenberg for technical assistance 
throughout the course of this study. 


RESUMEN 


Se administré paraminosalicilato de potasio (KPAS) a 120 enfermos de 
tuberculosis. 

Ciento quince (96 por ciento) toleraron 12 gramos diarios de KPAS sin 
dificultad. No hubo evidencias de toxicidad potasica. 

Los estudios sobre la concentracién de PAS en el plasma revelaron que 
el KPAS es absorbido mas raépidamente, proporciona tenores significantes 
mas elevados que el PAS o el NaPAS. 

KPAS es adecuado idealmente para el uso en enfermos con insuficiencia 
cardiaca congestiva, embarazo, 0 en otras condiciones que no permiten el 
uso de la sal sédica. 
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Se usé la solucién al 10 por ciento de KPAS para “desensibilizar” 
aquéllos que han adquirido sensibilidad reaccional a los compuestos de PAS. 
Se concluye que el KPAS es superior a las otras formas de PAS. 


RESUME 


Du para-aminosalicylate de potassium (KPAS) fut administré chez 
120 malades atteints de tuberculose. 

115 (96%) ont toléré des doses quotidiennes de 12 gr. de KPAS sans 
difficulté. On ne constata pas d’accidents toxiques dus au potassium. 

Les études sur la concentration de PAS dans le plasma révélérent que 
le KPAS est plus rapidement absorbé et donne des indices nettement plus 
élevés que le PAS ou le PAS sodique. 


Le KPAS peut trouver son utilisation idéale chez les malades atteints 
de défaillance cardiaque congestive, chez les femmes enceintes, ou toutes 
autres conditions dans lesquelles l’emploi du sodium doit étre cessé. 


La solution &4 10% de KPAS est utilisée pour la désensibilisation de 
ceux qui ont acquis des réactions de sensibilité aux composés du PAS. 
L’auteur conclut que le KPAS est supérieur a toutes les autres formes 
de PAS. 
ZUSAMMENFASSUNG 


Kalium Para-Aminosalicylsiure (KPAS wurde an 120 Patienten mit 
Tuberkulose gegeben. 


115 (96%) vertrugen 12 Gramm tiaglich KPAS ohne Schwierigkeiten. 
Es fanden sich keine Anzeichen einer Kalium-Toxizitat. 


Untersuchungen iiber PAS-Konzentration im Plasma ergaben, dass 
KPAS rascher absorbiert wird und betrahtlich héhere Werte ergibt, sowohl 
als PAS als auch als NaPAS. 


KPAS eignet sich in idealer Weise zum Gebrauch bei atienten mit Ver- 
sagen des Herzens durch Stauung, bei Schwangerschaft oder unter anderen 
Umstianden, in denen die Benutzung des Natrium-Salzes ausgeschlossen ist. 


Die 10%ige Lésung von KPAS wurde zur “Desensibilisierung” in den 
Fallen benutzt, die sich Uberempfindlichkeitsreaktionen auf PAS-Verbind- 
ungen zugezogen hatten. Es wird gefolgert, dass das KPAS anderen PAS- 
Formen iiberlegen ist. 
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Chlorpromazine* in the Control of Side Effects 
of Para-Aminosalicylic Acid Administration 


EDMUNDO R. FIGUERAS, M.D., F.C.C.P.** 
San Juan, Puerto Rico 


Courses of antituberculous chemotherapy are more prolonged than ever, 
and the problem of the unpleasant side effects of the administration of 
para-aminosalicylic acid (PAS) harasses both patient and physician for 
longer periods of time. Clinicians who manage tuberculosis are quite fami- 
liar with the difficulties entailed in keeping an appreciable number of 
their patients on an uninterrupted, prolonged course of para-aminosali- 
cylic acid. In my experience, at least 25 per cent of patients receiving this 
antituberculous drug develop anorexia, epigastric distress, nausea, vomit- 
ing, abdominal cramps, or diarrhea. Quite an appreciable number dis- 
continue the medication on their own or have it discontinued by the physi- 
cian because of these symptoms. Many others who continue the drug 
despite these unpleasant symptoms, have the extra burden of side effects 
added to the already heavy burden of tuberculosis, with its physical, 
social, economic and emotional difficulties. 

The physician is faced with the problem of finding either a form of the 
drug that will be tolerated or an adjuvant that will help control the 
unpleasant symptoms. Among the variations of the drug used are buffered 
tablets, granules, coated tablets, and salts of the acid. Recently, potassium 
para-aminosalicylate has been recommended for use in place of other 
para-aminosalicylic acid preparations, as carrying a high degree of patient 
tolerance and acceptance.' Many different medicaments have been employed 
as adjuvants with varied degrees of success in an attempt to control the 
unpleasant side effects. Among them are the antacids, tincture of bella- 
donna, other antispasmodics, camphorated tincture of opium, and drama- 
mine.® The effectiveness of chlorpromazine in the contro] of drug induced 
nausea and vomiting is well known.’ *° It is the purpose of this paper 
to present the results of the use of this versatile drug in the control of 
side-effects of oral administration of para-aminosalicylic acid in the treat- 
ment of pulmonary tuberculosis. 


Material 


A total of 91 patients (87 males and four females) who experienced side 
effects attributable to para-aminosalicylic acid during courses of chemo- 
therapy, and were treated with chlorpromazine are included in this study. 
They ranged from 21 to 63 years of age, with an average of 39. Both hos- 
pitalized and ambulatory patients are included. Those hospitalized were 


*Kindly supplied as “Thorazine” by Smith, Kline & French Laboratories, Phila- 
delphia, Pa. 
**Chief, Tuberculosis Service, Veterans Administration Center. 
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treated by the staff of two private pulmonary disease hospitals. The am- 
bulatory cases were treated by the Veterans Administration Regional Of- 
fice in San Juan, Puerto Rico and by private physicians. All included in 
this report were receiving buffered PAS tablets orally in doses of 12 Gm. 
daily. All complained of symptoms attributable to PAS. These symptoms 
are listed in Table I in descending order of occurrence. Many had more 
than one of these complaints. Patients who received medications other 
than antituberculous chemotherapy and chlorpromazine during the period 
of this study are not included in this report. 


TABLE I 
SIDE EFFECTS ATTRIBUTABLE TO PARA-AMINOSALICYLIC ACID 


Epigastric burning 56 


Anorexia 
Diarrhea 

Nausea 

Abdominal cramps 
Pyrosis 
Vomiting 
Constipation 
Epigastric pain 
Epigastric fullness 
Flatulence 


Itching, generalized 


Method 


When a patient receiving para-aminosalicylic acid developed symptoms 
of intolerance, the drug was discontinued for three to seven days. If 
symptoms improved or disappeared, PAS in full dose was resumed. If 
symptoms recurred upon resuming PAS, chlorpromazine was given orally 
in tablet form in doses of 25 mg. three times daily .This “PAS withdrawal” 
was carried out in 58 of the 91 patients. In the remaining 33, chlorproma- 
zine was administered after the patient had had symptoms of PAS in- 
tolerance for several days, without going through the “PAS withdrawal 
period.” In the beginning, both drugs were given simultaneously, but later, 
chlorpromazine was administered about one hour before each dose of 
para-aminosalicylic acid. The dose of chlorpromazine was adjusted ac- 
cording to the patient’s clinical picture, A placebo tablet, identical in ap- 
pearance to the commercially available “Thorazine” tablets, was used in 
carrying out multiple substitutions without the patients’ knowledge. These 
substitutions were carried out in 67 of the 91 patients. Administration of 
the drug was continued for periods ranging from two weeks to four months. 
The placebo was used to determine whether discontinuation of chlorproma- 
zine would be accompanied by a return of symptoms of PAS intolerance. 
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Results 


The effective dose was found to be 25 mg. three times daily in 87 cases, 
50 mg. three times daily in one, and 10 mg. three times daily in the remain- 
ing three. There was complete disappearance of symptoms of PAS in- 
tolerance in 64 (70.3 per cent), partial relief of symptoms in three (3.3 
per cent) and no relief in the remaining 24 (26.4 per cent). In this 
latter group, para-aminosalicylic acid had to be discontinued either by the 
physician or by the patient himself. The one who complained of generalized 
itching experienced complete relief. Chlorpromazine gave either partial 
or complete relief of symptoms of PAS intolerance in one to six days. The 
majority of cases reported complete relief within three days. 


Side Effects of Chlorpromazine 


The only side effects attributable to chlorpromazine were drowsiness 
(18 cases), dizziness on standing (two cases, one of them hypertensive), 
vague feeling of dizziness or “light-headedness” (three cases), and terrify- 
ing nightmares (two cases). If a patient complained of drowsiness, the dose 
of the drug was either reduced or continued at the same level and it was 
_ explained that within a few days he would be able to tolerate the drug. 
In four to five days, drowsiness disappeared. In those cases in which the 
dosage had been reduced and it was felt that the higher dose was needed, 
the latter was resumed without recurrence of drowsiness. In only one 
(female) did the drug have to be discontinued because of sleepiness that 
occurred even on 10 mg. once daily. The two who complained of dizziness 
on standing were controlled by reducing the dose of chlorpromazine to 25 
mg. twice daily. The “light-headedness” of which three complained disap- 
peared spontaneously without change in drug dosage, In the two who had 
nightmares chlorpromazine was discontinued entirely. One of them had 
nightmares even after the drug had been discontinued for one week and 
the placebo administered instead. He refused further medication. 


Discussion 


It is well known that many patients who develop symptoms which 
may be described as side effects of para-aminosalicylic acid are able to 
tolerate the drug after having been reassured by their physicians. This 
applies particularly to gastrointestinal symptoms. The reassurance may 
aid in relieving the tensions and anxieties which are so common in the 
tuberculous. Moyer and others® reported good results with the use of 
chlorpromazine in ambulatory psychiatric cases who had tension and 
anxiety states. Winkelman® also reported good response to chlorpromazine 
in these cases. Without doubt, the mood ameliorating properties of chlor- 
promazine account in great measure for the relief experienced by many 
patients in this study. In quite a few instances they reported a sense of 
well-being. This particular property of chlorpromazine may well have 
accounted for the relief of itching in those who had this complaint. 

Anorexia was a particularly troublesome complaint in this group. Patients’ 
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concern over the fact that they were not eating made matters worse. There 
was rapid increase in appetite once chlorpromazine was begun. Moyer and 
others® have reported striking stimulation of appetite by chlorpromazine to 
such an extent that this was utilized as a method of increasing weight. 
Diarrhea due to PAS was a common complaint among our patients, but 
subsided rapidly with chlorpromazine. Constipation is the most frequent 
gastrointestinal disturbance produced by this latter drug, and has been 
listed as a sign of the effect of the drug on the autonomic nervous system. 
In patients with diarrhea, this effect is of definite benefit. Paradoxically, 
of four patients who complained of constipation apparently due to PAS, 
three were relieved upon administration of chlorpromazine. This may have 
its explanation in relief of tension and anxiety. Nausea and vomiting were 
relieved promptly, as were the other gastrointestinal manifestations of PAS 
intolerance listed. Regardless of the mechanisms involved, the impressive 
fact is the prompt relief of unpleasant symptoms. 

Chlorpromazine was not administered parenterally. Many were receiving 
streptomycin intramuscularly two or more times a week, and it was not 
considered either wise or necessary to add more injections to their treat- 
ment. The oral route of administration proved effective. 

Placebo tablets were used for multiple substitutions to eliminate as 
completely as possible the psychogenic effect of this extra added medication 
as an important factor in the results obtained. In many instances we were 
able to reproduce or relieve at will the manifestations of intolerance to 
para-aminosalicylic acid. The placebo was used also to determine whether 
the patient would continue to tolerate PAS without adjuvants thereafter. 

In the majority of cases, it was necessary to continue chlorpromazine 
for two to six weeks. Others had to continue up to four months. In the 
doses used, there were practically no side effects of chlorpromazine that 
were not easily controlled by reducing dosage temporarily. In most cases, 
once tolerance to the drug was developed, we were able to resume its ad- 
ministration at a higher dosage. Judging from this study it would seem 
advisable to start on 25 mg. of chlorpromazine orally when symptoms of 
PAS intolerance develop. This amount is high enough to bring about rapid 
relief of symptoms and low enough to cause little difficulty. The patient 
should be informed of the possibility of drowsiness and assured that this 
will disappear once he develops tolerance. Once an aversion to PAS develops, 
it may be difficult to convince him to take it regularly over long periods of 
time. This is why the slightly high initial dose of chlorpromazine is recom- 
mended. Thereafter the dose has to be adjusted according to the clinical 
picture. 

SUMMARY 


1. A group of 91 patients who had developed unpleasant side effects 
(mostly gastrointestinal) attributable to para-aminosalicylic acid (PAS) 
during courses of antituberculous chemotherapy, were treated with chlor- 
promazine orally. This latter drug was administered in doses of 25 mg. 
three times a day for two to six weeks in most cases. 
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2. There was complete relief of symptoms in 70.3 per cent of patients, 
partial relief in 3.3 per cent, and no relief in 26.4 per cent. Subsidence of 
symptoms was brought about in one to six days. 

3. In the doses used, side effects of chlorpromazine were few and not 
troublesome. Drowsiness occurred in 19.7 per cent, dizziness on standing in 
2.2 per cent, vague feeling of dizziness or “light-headedness” in 3.3 per cent, 
and terrifying nightmares in 2.2 per cent. In all cases, except two with 
nightmares, symptoms were controlled by reducing the dosage of chlor- 
promazine. 

4. Oral administration of chlorpromazine is an effective method in the 
control of most unpleasant side effects of para-aminosalicylic acid. 

Acknowledgement: The author expresses his appreciation to the members of the 


staff of Clinica Antillas and Clinica Dr. E. Fernandez Garcia for their valuable co- 
operation in this study. 


RESUMEN 


1. Se trataron con cloropromazina (Largactil) los efectos desagradables 
la mayoria gastrointestinales, atribuibles al PAS en 91 enfermos de tuber- 
culosis, dandose la cloropromazina por via oral. Esta droga fué usada a 
la dosis de 25 mg. tres veces al dia por seis semanas en la mayoria de los 
casos. 

2. Hubo alivio completo de los sintomas en 70.3 por ciento de los en- 
fermos; alivio parcial en 3.3 por ciento y ningtn alivio en 26.4 por ciento. 
E! alivio de los sintomas se obtuvo en uno a seis dias aproximadamente. 

3. A las dosis usadas los efectos de la cloropromazina fueron pocos y 
no molestos, Somnolencia 19.7 por ciento, mareo al estar de pie en 2.2 por 
ciento, vaga sensacién de mareo o de ligereza de cabeza en 3.3 por ciento 
y pesadillas terrorificas en 2.2 por ciento. En todos los casos excepto en 
dos con pesadillas, los sintomas se dominaron disminuyendo la dosis de 
cloropromazina. 

4. La administracién oral de cloropromazina es un método efectivo para 
el control de los desagradables efectos colaterales del PAS. 


RESUME 


1. Un groupe de 91 malades qui furent atteints de manifestations 
désagréables (pour la plupart gastro-intestinales) imputables a |l’acide 
para-amino-salicylique (PAS) au cours de la chimiothérapie antituber- 
culeuse, furent traités par la “chlorpromazine” par voie buccale. Cette 
derniére drogue fut administrée dans la plupart des cas aux doses de 25 
mmegr. trois fois par jour pendant deux a six semaines. 

2. Il y eut un soulagement complet des symptémes chez 70,3% des 
malades, un soulagement partiel chez 3,3% et aucun soulagement chez 
26,4°% d’entre eux. La régression des symptémes se fit en un & six jours. 

3. Dans les doses utilisées, les effets secondaires de la “chlorproma- 
zine” furent rares et non pénibles. Une somnolence survint chez 19,7%, 
des vertiges A la station debout chez 2,2%, une vague impression de 
vertige ou de “téte légére” chez 3,3% et des cauchemars chez 2,2%. Dans 
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tous les cas, sauf deux qui manifestérent des cauchemars, les symptémes 
furent jugulés en réduisant la dose de chlorpromazine. 
4. L’administration de chlorpromazine par voie buccale est une 


méthode efficace pour juguler les effets secondaires les plus désagréables 
de l’acide para-amino-salicylique. 


ZUSAMMENFASSUNG 


1. Eine Gruppe von 91 Patienten, bei denen unangenehme Neben- 
wirkungen (meist gastrointestinal) im Verlauf einer antituberkulésen 
Chemo-Therapie aufgetreten waren, die der PAS zuzuschreiben waren, 
wurde oral mit Chlorpromazin behandelt. Dies letztere Mittel wurde 
verabfolgt in Dosen von 25 mg. 3 taglich, waihrend 2-6 Wochen in den 
meisten Fallen. 

2. Es ergab sich eine vollstindige Beseitigung der Symptome in 70,3% 
der Kranken, eine teilweise Beseitigung in 3,3%, und keine Beseitigung 
in 26,4%. Zu einem Nachlassen der Symptome kam es innerhalb von 
1-6 Tagen. 

3. In der gebrauchten Dosierung gab es nur wenige und keine lastigen 
Nebenwirkungen. vom Chlorpromazin. Schlafrigkeit trat in 19,7% auf, 
Schwindel beim Stehen in 2,2%, unbestimmtes Schwindelgefiih! dore 
“Benommenheit” in 3,3%, und schweres Alpdriicken in 2,2%. In Allen 
Fallen, abgesehen von 2 mit Alpdriicken liessen sich die Symptome be- 
kampfen durch Verringerung des Dosis des Chlorpromazins. 

4. Orale Verwendung von Chlorpromazin ist eine wirksame Methode 
bei der Bekémpfung von unangenehmen Nebenerscheinungen von PAS. 
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The Achilles Heel of Tuberculosis Control 


JAMES J. WARING, M.D., M.A.C.P. 


Denver, Colorado 


I am sure you all remember the story of Achilles, the great hero of the 
Homeric Legend. His mother, wanting to make him immortal, dunked him 
by the heels in the River Styx. Unfortunately, goddess though she was, 
she made a mistake. To be sure that the water to confer life everlasting 
reached every part of the baby’s body, she should have reversed her 
field and dunked him by the ears after dunking him by the heels. The 
unbathed heels of Achilles remained vulnerable and cost him his life! 
Hence, the saying to this day “The vulnerable heel of Achilles.” 

What is the Achilles heel or the vulnerable spot of tuberculous disease? 
The weak spot of our enemy, tuberculous disease, is its curability in its 
early stage. Its strong point is its capacity for multiplication by virtue 
of its contagiousness. Ignorance and delay in diagnosis inevitably result 
in one person with open tuberculosis infecting one or more other persons 
and these each infect one or more other persons and so on ad infinitum. 

It is as simple as guinea pigs and dandelions! This multiplication busi- 
ness has got to stop! Find the early case, cure it with chemotherapy, pre- 
vent it from becoming a spreader of disease. 

There’s nothing new in this. We have been so busy on the one hand with 
our humanitarian efforts to relieve suffering that we have failed on the 
other hand to prevent suffering. It’s true that we formerly lacked the 
powerful chemotherapeutic agents we now have but for years we have 
had the most important diagnostic tool available for any infectious disease, 
the tuberculin test. The weak spot of tuberculosis control is the incontrovert- 
ible fact that about six weeks after a human being is infected, we can by a 
simple and a highly reliable test tell that he has been infected. 

The significance of the tuberculin test may be summarized thus: A 
person not infected with the tubercle bacillus is not sensitive to tuberculin! 
A person not infected cannot be made sensitive to tuberculin just by its re- 
peated use. When the test is positive, that person harbors a tuberculous 
focus somewhere in the body. A weakly positive test does not disprove 
clinically active tuberculosis! Likewise, a strong test does not prove the 
presence of clinically active disease! Therefore, the single tuberculin test 
has its limitations. When positive it can tell only that infection has taken 
place. It cannot tell where that infection is in the body; it cannot tell how 
bad it is; it cannot tell where it was acquired, or when it was acquired. 
But, perhaps I am being unfair to the test. There is nothing really wrong 
with it. The Achilles heel is on the foot of the doctor who does not do the 
test. To tell the truth the doctor has two heels and he is vulnerable in both 
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of them. He is vulnerable because he does not use this test routinely on 
all his patients and he is again vulnerable because he does not repeat it 
when he should. Repetition of this test in timely fashion would furnish 
two vitally important facts. We would learn when the infection took place, 
perhaps where the infection took place and even the source of the infection. 
This information is essential to the protection not only of. the person being 
tested but to all those who already have been infected by the same source, 
and all those who might be infected if this source is not controlled. 

Prompt recognition of the time of infection, which can be done only 
by use of the repeated tuberculin test, gives us a chance to treat this dis- 
ease at the earliest possible moment. What then? We must stop tuberculosis 
before it goes to seed and the seed are spread all over the place. For this 
we are dependent upon the x-ray film and chemotherapy. Here, are the 
three great weapons against tuberculosis the tuberculin test, the x-ray 
film and chemotherapy. Day by day, almost hour by hour, we are gathering 
experience in the use of these weapons. I trust I may be forgiven in the 
next world, if not in this, for waxing impatient in our campaign to secure 
widespread use of the tuberculin test and x-ray films of all admissions to 
all general hospitals on admission, regardless of diagnosis. 

Do we tuberculin test and make chest x-ray films of all of our schoo] 
teachers? De we test and x-ray film contacts of newly diagnosed patients 
with tuberculosis, in the home, in the business office, in the hospital, in 
industry? Do we periodically test and x-ray film all nurses, medical students, 
interns as well as patients? Do we test and x-ray film all new patients 
coming to our (doctor’s) offices and periodically check all “inactives,” all 
formerly “actives” and all “suspects”? Dc we check one intimately associated 
in any way with our penal institutions, with our mental institutions, with 
the various institutions and organizations for the care of the aged and 
the homeless? Do we test and x-ray film every man entering military 
service, army, navy, marines, air force? Do we do these things regularly, 
routinely, repeatedly? It is my understanding that every man in the British 
Navy has an x-ray film annually and that shortly every man in the British 
armed forces will be x-rayed annually. 

Now, as to therapy! We have these wonderful drugs, perhaps we will 
get others more safe and more effective. Wisely used, present drugs will do 
a good job for us. The recent converter of the tuberculin test from negative 
to positive has been recently infected with the tubercle bacillus. He has 
tuberculous infection. What are his chances of developing tuberculous 
disease? I can give you no precise figures and I will cheerfully grant that 
on the average the risk is not great, but you will have to admit that the 
future is not predictable with certainty. We x-ray film these recent con- 
verters. No lesion may be demonstrated but we know radiology has its 
limitations and a lesion, a primary complex must be present in the vast 
majority of circumstances. 

If this primary complex is revealed by the x-ray film, I am more fear- 
ful of the future than if it is not. I also am more fearful if this recent 
converter is a contact in a tuberculous family, if it is an infant, or a young 
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child, an adolescent girl, a young pregnant woman, a trained nurse, a 
medical student, an intern or resident, a diabetic, a silicotic, a psychotic, 
a homeless old man, to mention a few of the most exposed and vulnerable. 
I will concede that the menace of a primary focus is not as great as a later 
developing lesion, the so-called “reinfect” infiltrate. Nevertheless, ample 
evidence supports the opinion that much clinically significant disease follows 
rapidly, within a year or two if not within months, on top of primary 
infection. This applies to adults as well as to infants and young children. 
At this time, despite the fact that we have very effective chemotherapeutic 
agents which can be administered by mouth without undue fear of toxicity, 
I cannot recommend the wholesale treatment of all recent converters with- 
out x-ray film demonstrable pulmonary lesions. I do urge chemotherapy 
for those persons that fall within the groups mentioned in the early part 
of this paragraph, in other words, recent converters among highly exposed 
persons. I also confess that I would be in a quandary when not to treat a 
recent converter without demonstrable lesion! It is devoutly hoped that 
present studies of major proportion will resolve this important matter. 


Opposition to the treatment of recent converters is important and power- 
ful. In view of the fact that chemotherapy is available, not burdensome 
economically, or difficult of administration, not dangerously toxic in ex- 
perienced hands, admittedly most effective in early lesions, it seems to me 
a heavy burden of responsibility rests on those who say don’t use it under 
these conditions, rather than on those who say, you should use it. If ad- 
vanced tuberculosis will regress under chemotherapy, why will, a little 
tuberculosis not also regress? The answer I usually get to this question is 
evasive. It is: Chemotherapy for this situation is unnecessary. The vast 
majority of these recent converters will get well without chemotherapy or 
will never get sick. Unfortunately, some will shortly come down with active 
disease and others will surely develop clinical disease in remote years. No 
one can say with assurance which will escape and which will not. Minimal 
tuberculosis of the lungs today is being treated everywhere with chemo- 
therapy. Just how minima] does pulmonary tuberculosis have to be before 
one would not treat it? 

Treatment of a few early cases of tuberculosis has brought about rever- 
sion of the tuberculin test. This fact should be taken as an indication of 
the amenability of the vulnerability of this early disease to chemotherapy. 
Have no anxiety about the susceptibility of this person with reversion of 
the tuberculin test! In my opinion he will still retain his former native 
resistance and also some measure of his acquired resistance. He is safer 
than if he had never been infected and infinitely safer than if he had not 
had chemotherapy and so been rid of his infection. 

It is to be expected that the incidence of tuberculous infection will con- 
tinue however slowly to fall, and therefore, the number of recent converters, 
young and old, will decrease. R. J. Anderson estimates the decline in newly 
reported cases to be only 3 per cent per year! Whether I am right or not 
about this and the importance of treating recent converters, it is still of 
supreme importance to convince the medical profession of the value of the 


d 
y 
ra 
a 
= 
¥ 
4 
> 


438 JAMES J. WARING October, 1956 


repeated tuberculin test and the periodic x-ray film of the chest. Please 
note carefully my emphasis on the words repeated and periodic! It is not 
enough to urge the use of tuberculin test and the x-ray film. We must 
always couple the words repeated tuberculin test and periodic x-ray film; 
Ordinary methods of case finding turn up too high a percentage of moderate- 
ly or far advanced cases, 78 per cent, according to Anderson. 

It is necessary to convince doctors to do three things and the people, 
children and their parents, to submit to them. The program of the American 
School Health Association is ideally designed to contribute powerfully to 
this campaign of education. 

In conclusion, what I have said can be summed up in one short sentence: 

Don't let your dandelions go to seed! 

If this appears cryptic, I will add, cure your tuberculosis before it be- 
comes an open, advanced, communicable disease and spreads the seeds of 
disease to relatives, friends and neighbors. 


SUMMARY 


The Achilles Heel of Tuberculous Disease, its vulnerable spot is its 
curability in its early stages, its strong point is its capacity for multipli- 
cation by virtue of its contagiousness in its advanced stages. One person 
with active disease infects others and each of these infects others and so 
on ad infinitum. The old term for it would be “geometrical progression,” 
the modern term, “chain reaction.” The person with advanced disease 
spits more tubercle bacilli and is a more potent spreader of disease than 
the person with minimal disease who spits few or no tubercle bacilli. 

To control tuberculosis, therefore, we must discover and treat the early 
case, and prevent it from becoming the advanced case, the chief spreader of 
disease! The combined use of the tuberculin test, the x-ray film of the 
chest and chemotherapy will enormously reduce the spread of the disease. 
The tuberculin test wisely repeated wil] tell not only that infection has 
occurred but will tell when it occurred and frequently where it occurred and 
even the source of that infection. Likewise, the x-ray film of the chest must 
be repeated at appropriate intervals, especially at certain ages and with 
highly exposed groups of persons, on all positive reactors whether recent 
converters or not! 

Conviction is settled that minimal active pulmonary tuberculosis should 
be treated with chemotherapy. Just how minimal does tuberculosis have to 
be before one would not treat it with chemotherapy? The next few years 
will answer this question. At present, it seems wise to treat with chemo- 
therapy recent converters in highly exposed groups and recent converters 
at the most vulnerable ages. 


RESUMEN 


El tendén de Aquiles es la tuberculosis, su punto vulnerable, radica en 
la etapa temprana de la enfermedad. Su punto fuerte en cambio es su 
capacidad de multiplicacién en virtud de su contagiosidad en las etapas 
avanzadas. 
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Una persona con la enfermedad activa infecta a otras y cada una de 
éstas a su vez, a otras y asi hasta el infinito. 

La antigua expresién para esto seria “progresién geomética” la moderna 
seria “reaccién en cadena.” La persona con tuberculosis avanza da ex- 
pectora mas bacilos y es un diseminador mas potente de la enfermedad 
que la persona con enfermedad minima que expectora pocos o ningtinbacilo. 

Para controlar la tuberculosis por tanto, debemos descubrir y tratar el 
caso temprano y evitar que se convierta en avanzado que es el diseminador 
principal de la enfermedad. 

E] uso combinado de la reaccién tuberculinica, la radiografia del térax 
y la quimioterapia reducira enormemente la difusién de la enfermedad. La 
prueba tuberculinica repetida como es debido dira no sélo que la infeccién 
ha ocurrido sino que expresaraé cudndo ha ocurrido y frecuentemente 
dénde ha ocurrido y atin sefialaré la fuente de esa infeccién. 

Asimismo, la pelicula de rayos X del torax, debe repetirse a intervalos 
adecuados especialmente a ciertas edades en los grupos altamente ex- 
puestos, en todos los reactores positivos a sean recien vira dos o no! 

Se ha establecido ya la conviccién de que los casos de tuberculosis 
minima deben tratarse con quimioterapia. Qué tan minima exactamente 
tiene que ser la tuberculosis para que no sea tratada con quimioterapia? 
Los préximos pocos afios contestaran esta pregunta. Al presente parece- 
cuerdo tratar con quimioterapia con reactores recien virados en grupos 
altamente expuestos y los reactores virados recientemente en edades mas 
vulnerables. 

RESUME 


Le talon d’Achille de la tuberculose, son point vulnérable réside dans sa 
curabilité dans la phase de début, son point fort réside dans sa capacité 
de multiplication due a la contagiosité des stades avancés. Une personne 
atteinte de tuberculose évolutive en infecte d’autres, et chacune d’entre 
elles en infecte d’autres, et ainsi de suite a l’infini. Le vieux terme qui 
s’appliquerait A ce phénoméne serait “progression géométrique” ; le terme 
moderne “réaction en chaine.” L’individu atteint de lésions avancées 
crache des bacilles de Koch en plus grande quantité et est un contaminateur 
d’un plus grand pouvoir que celui qui, atteint de lésions minimes, ne crache 
que peu de bacilles ou n’en crache pas du tout. 

En conséquence, pour juguler la tuberculose, il faut découvrir et traiter 
les formes a leur début, et éviter qu’elles n’arrivent a un stade avancé, 
principal facteur de contagion de la maladie! L’utilisation combinée des 
tests tuberculiniques, de la radiographie pulmonaire, et de la chimio- 
thérapie réduira énormément la dissémination de l’affection. Le test tuber- 
culinique sagement répété indiquera non seulement que |’infection est 
apparue, mais il indiquera également a quel moment et fréquemment a 
quel endroit; on pourra méme connaitre la source de l’infection. Aussi 
bien, la radiographie pulmonaire doit-elle étre répétée a intervalles appro- 
priés, surtout a certains Ages et chez des groupes d’individus particuliére- 
ment exposés, et chez tous les individus qui sont porteurs de réactions 
tuberculiniques positives, qu’elles soient récentes ou non. 
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L’auteur a la conviction que la tuberculose pulmonaire active minime 
devrait étre traitée par la chimiothérapie. I] se demande a partir de 
quelles limites on peut se dispenser de traiter par la chimiothérapie une 
tuberculose minime. Les prochaines années donneront la réponse a cette 
question. En ce moment, i] semble sage de traiter par la chimiothérapie 
les individus qui ont eu récemment un virage de leurs réactions tuber- 
culiniques chez les groupes particuliérement exposés et chez ceux qui sont 
aux Ages les plus vulnérables. 


ZUSAMMENFASSUNG 


Die Achillesferse der tuberkulésen Erkrankung, ihre verletzliche Stelle 
ist ihre Heilbarkeit in ihren friihen Stadien; ihre starke Seite ist ihre 
Fahigkeit zur Vermehrung vermége ihrer Ansteckungs-fahigkeit in ihren 
fortgeschrittenen Stadien. Ein Mensch mit aktiver Erkrankung infiziert 
andere, und jeder von diesen infiziert wieder andere und so fort ad infinit- 
um. Der alte Ausdruck dafiir ware die “geometrische Progression” gewesen, 
der moderne Ausdruck “Kettenreaktion.” Die Person mit fortgeschrittener 
Erkrankung wirft mehr Tuberkelbazillen aus und vermag in staérkerem 
Masse die Krankheit zu verbreiten als jemand mit minimaler Erkrankung, 
der wenig oder keine Tuberkelbazillen auswirft. 


Um die Tuberkulose zu bekimpfen, miissen wir daher den Frihfall 
entdecken und behandeln und daran hindern, der fortgeschrittene Fall, der 
Hauptverbreiter der Krankheit zu werden. Die kombinierte Verwendung 
des Tuberkulin-Testes, des Réntgenfilmes der Brust und die Chemo- 
Therapie werden die Verbreitung der Krankheit sehr stark vermindern. 
Der in erfahrener Weise wiederholte Tuberkulin-Test lasst nicht nur 
darauf schliessen, dass eine Infektion stattgefunden hat, sondern auch, 
wann sie erfolgt, und haufig, wo sie erfolgt ist, und sogar die Quelle 
dieser Infektion. In gleicher Weise muss die Brustkorb-Réntgenaufnahme 
in entsprechenden Abstaénden wiederholt werden, besonders in gewissen 
Altersklassen und bei stark exponierten Personengruppen, bei allen den- 
jenigen mit positiver Reaktion unbeschadet dessen, ob der Umschlag neu 
ist oder nicht! Die Uberzeugung ist eingewurzelt, wonach minimale aktive 
Lungentuberkulose mit Chemo-Therapie zu behandeln ist. Aber wie gering 
muss eine Tuberkulose sein, ehe man sie nicht mit Chemo-Therapie be- 
handeln muss? Die niachstfolgenden Jahre werden diese Frage beant- 
worten. Gegenwiartig scheint es ratsam, frisch Tuberkulin positiv ge- 
wordene Fille in stark exponierten Gruppen und frisch Tuberkulin-positiv 
gewordene in besonders anfalligen Altersklassen mit Chemo-Therapie zu 
behandeln. 
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A Clinical Evaluation of the Effectiveness of 
Robitussin* in Chronic Cough** 


EDWARD W. HAYES, M.D., F.C.C.P.¢ and LYLE 8S. JACOBS, M.D.t 
Monrovia, California 


Since cough in chronic pulmonary disease may be of varied origin and 
etiology, proper treatment necessitates an accurate diagnosis and an at- 
tempt to correct the pathological mechanisms responsible for the cough 
in each individual patient. However, as long-term therapy is often neces- 
sary to accomplish this, symptomatic treatment of the cough may be indi- 
cated to afford the patient more immediate relief. 


For the symptomatic approach to treatment, cough may be classified 
as either productive or on-productive.' Non-productive cough should be 
repressed as it serves no useful purpose and is bothersome and fatiguing 
to the patient. On the other hand, a productive cough is a beneficial one as 
it serves to remove accumulated secretions from the bronchial tree. There- 
fore, rather than suppressing it, it should be enhanced whenever possible.* 
This is especially true when the accumulated secretions are so sticky 
and viscid that they can be raised only with great difficulty and with un- 
desirable expenditure of energy by the patient. This results in increasing 
fatigue which may lead to a state of ““Tussal Insufficiency” with its compli- 
cations as described by Banyai.* 

Expectorant cough medicines are often of value in reducing tena- 
ciousness of sputum and thus facilitating its removal by the normal 
cough reflex.':*;* In a comparative study of the effectiveness of several 
commonly used expectorant cough remedies, Cass and Frederik‘ found that 
Robitussin®, a preparation containing 100 mgm. of glyceryl guaiacolate 
and 1 mgm. of desoxyephedrine hydrochloride in each 5 cc., was signifi- 
cantly superior to the other preparations studied. Blanchard and Ford® 
administered Robitussin to 76 infants and children with various types of 
upper respiratory infections including 21 with pertussis. They found this 
medication to be an effective preparation in the treatment of cough in 
childhood, and in those patients with pertussis, the severity and number of 
cough spasms were reduced at least 50 per cent and their duration definitely 
shortened. 


*Robitussin was supplied by the A. H. Robins Co., Richmond, Virginia. 

**From the Maryknoll Sanatorium, Monrovia, California, and the Santa Teresita Hos- 
pital, Duarte, California. 

tAssociate Professor of Thoracic Diseases, College of Medical Evangelists, Los 
Angeles, California; Chief Consultant Diseases of the Chest, Imperial County, Cali- 
fornia; Medical Director, Maryknoll Sanatorium, Monrovia, California; Medical 
Advisor, Santa Teresita Hospital, Duarte, California. 

tInstructor in Thoracic Diseases, College of Medical Evangelists, Los Angeles, Cali- 
fornia; Assistant Medical Director, Maryknoll Sanatorium, Monrovia, California; 
Staff Physician, Santa Teresita Hospital, Duarte, California. 
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The present study was undertaken to determine the effectiveness of 


Robitussin as an expectorant in productive cough due to chronic pulmonary 
disease. 


Material and Method 


A total of 100 patients was studied consisting of 66 institutionalized 
with pulmonary tuberculosis and 34 out-patients, 13 with bronchiectasis 
and 21 with chronic bronchitis. The age range was from five to 72 years. 
All had in common a chronic productive cough but had difficulty in raising 
sputum because of its tenaciousness. 

Only those with pulmonary tuberculosis were selected for study who had 
a residual cough after a minimum of two months of specific treatment 
of their disease with bed rest and chemotherapy. Such treatment was then 
continued unchanged throughout the ensuing study period. In respect to 
those with bronchiectasis and chronic bronchitis, the study was deferred 
if and whenever necessary until] acute exacerbations of their disease had 
subsided under specific treatment and the cough had become stabilized. No 
medication except that under investigation was then administered during 
the testing periods. 

Two separate studies were made. In the first, 50 patients—30 with 
pulmonary tuberculosis, eight with bronchiectasis and 12 with chronic 
bronchitis—were given Robitussin during three two-week periods which 
were separated by two interval or resting periods of one week each during 
which no medication was given. Using the pre-test period and subsequent 
interval periods to estimate the character of the cough in each patient, 
a base-line was set up in each instance from which to evaluate observations 
in the succeeding testing periods in which the medication was administered. 
In two with pulmonary tuberculosis, the cough disappeared completely 
during the course of the study and did not return in the interval periods. 
Since it could not be determined that the clearing of the cough was definitely 
due to the medication under investigation, these patients were dropped 
from the study. Therefore, for the 50 patients studied, a total of 150 
observations was made. The effects of medication on tenaciousness of the 
sputum, frequency of the cough and over-all severity of cough were deter- 
mined in each testing period and recorded as follows: 


Marked improvement. 
Moderate improvement. 
Slight improvement. 
No change. 
Worsening. 
Undesirable side effects which might be attributable to the medica- 


tion such as anorexia, nausea, vomiting, dryness of the mouth, nervousness, 
insomnia, etc., were noted if and when they occurred. 


The second study also comprised a total of 50 patients—36 with pul- 
monary tuberculosis, five with bronchiectasis, and nine with chronic 
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bronchitis. The format of this study was similar to the first except that 
a placebo medication was administered during the two interval periods. 
With the character of the cough in the pre-test period serving as a base- 
line, results were evaluated for the medication under investigation and 
for the placebo. A comparison of the results obtained with each could 
then be made. The placebo used was the plain aromatic syrup vehicle of 
Robitussin. 


The dosage of Robitussin and the placebo used in the study was the 
recommended one of 1 to 2 drams every two to three hours as necessary. 
In most instances, the patients kept the medicine at their bedside and ad- 
ministered it to themselves. 


Throughout both studies, observations were made by the attending phy- 
sicians and nurses as frequently as possible but the patients’ own opinions 
were given primary consideration as neither of the former could observe 
the patients constantly throughout the entire study period even when the 
patients were institutionalized. Obviously then, the study was primarily a 
subjective one. However, it was felt that if a relatively large number of 
patients was studied, the findings would be significant. 

Objective evidence in a study of this kind is most difficult if not impossi- 
ble to obtain. Chest x-ray films, blood counts, urinalyses, sedimentation 
rates and bacteriological examinations of the sputum were done routinely 
on each patient before and after the study periods but it was not expected 
that they would show any change which could be attributed to the medica- 
tion under study. While initially, 24 hour sputum volumes were measured for 
each patient, no significant correlation between the effectiveness of the 
cough medication and the sputum volume could be established. This is in ac- 
cord with conclusions reached by previous investigators." ** In as far as 
we were able to determine, there is no simple and accurate method of 
measuring sputum viscosity and no attempt was made to do so in this study. 


Results 


The results of the first study are shown in Table I. It will be noted 
that Robitussin was in some measure effective in reducing the over-all 
severity of the cough in 82.7 per cent of the 150 testing periods. The 
medication was especially effective in loosening secretions ard thus facili- 
tating raising of sputum (80 per cent of testing periods) and was definitely 
effective, but to a lesser degree, in reducing the frequency of the cough 
(54.7 per cent of the testing periods). 

In Table II, the results of the second study in the 150 testing periods in 
which Robitussin was administered are again tabulated. The findings 
were quite comparable to those obtained in the first study. There was an 
over-all improvement in the severity of the cough in 80 per cent of the 
testing periods. Again, the most marked effect of the medication was in 
reducing the tenaciousness of the sputum (74.7 per cent of the testing 
periods) but was also effective in reducing the frequency of the cough. 
(59.3 per cent of the testing periods.) There was an increase in the severity 
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TABLE I 


EFFECTS OF ROBITUSSIN ON COUGH IN 150 TESTING PERIODS 
(50 PATIENTS). FIRST STUDY 


Tenaciousness Frequency Over-all Severity 
of Sputum of Cough of Cough 
No. of No. of No. of 
Periods Per Cent Periods Per Cent Periods Per Cent 
Improvement 120 80.0 82 54.7 124 82.7 
Marked 22 14.7 10 6.7 16 10.7 
= a Moderate 64 42.7 25 16.7 66 44.0 
Slight 34 22.6 47 31.3 42 28.8 
No change 30 20.0 68 45.3 26 17.3 
Worsening 0 0 0 0 0 0 


TABLE II 


EFFECTS OF ROBITUSSIN ON COUGH IN 150 TESTING PERIODS 
(50 PATIENTS). SECOND STUDY 


Tenaciousness Frequency Over-all Severity 
of Sputum ___ of Cough ___of Cough 
No. of No. of No. 
r Periods Per Cent Periods Per Cent Periods PerCent 
Improvement _ 74.7 59.3 120 80.0 
= Marked : _26 17.3 4 2.7 21 14.0 
___ Moderate 51 34.0 33 22.0 60 40.0 
fe Slight 35 23.4 52 34.6 39 26.0 
os No change 38 25.3 58 38.7 27 18.0 
Worsening 0 0 3 2.0 3 2.0 


TABLE III 
EFFECTS OF ROBITUSSIN ON COUGH IN 300 TESTING PERIODS 
(100 PATIENTS). FIRST AND SECOND STUDIES 


Tenaciousness 
of Sputum 


Frequency 


Over-all Severity 
of Cough 


of Cough 


Improvement 171 57.0 244 81.3 
Marked 48 16.0 144 37 12.3 
Moderate 115 38.3 58 19.3 126 42.0 

No change 68 22.7 126 42.0 53 17.7 
Worsening 0 


TABLE IV 


COMPARATIVE EFFECTS OF ROBITUSSIN AND PLACEBO ON COUGH. 
EXPRESSED IN PERCENTAGE OF TESTING PERIODS 


Tenaciousness Frequency Over-all Severity 
of Sputum of Cough of Cough 
Robitussin Placebo Robitussin Placebo Robitussin _—Placebo’ 

Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent 

Improvement 74.7 24.0 59.3 31.3 80.0 34.0 
Marked 178 0 2.7 0 14.0 0 

mae Moderate 34.0 10.7 22.0 14.0 40.0 10.7 
_ Slight 23.4 13.3 34.6 17.3 26.0 23.3 
No change 25.3 73.0 38.7 66.7 18.0 64.0 


Worsening 0 3.0 2.0 2.0 2.0 2.0 
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and frequency of the cough in one patient throughout all testing periods 
with the medication and with the placebo. This patient had far-advanced 
pulmonary tuberculosis and shortly succumbed to his disease. We did not 
feel that his cough was made worse by the medication. 

It might be presumed that the results of the first study would be more 
accurate than those of the second, as in the former, the base-line from 
which to evaluate the effect of the medication on the cough was reestab- 
lished in each of the interval periods to take into account any change in 
the character of the cough which might have resulted from other causes. 
However, since the results of the two studies were so comparable, this 
factor evidently was of no great significance, probably because of the 
manner in which the patients were selected for the study. 

Table III is a combined tabulation of the results of both studies. As 
will be noted, improvement in the over-all severity of the cough occurred 
in 81.3 per cent of the 300 testing periods and the most significant effect 
was in the reduction of the tenaciousness of the sputum (77.3 per cent 
of the testing periods). 

In Table IV, the effects on the cough of the medication and the placebo 
are compared. To avoid confusion, the values are expressed as percentages 
since the total number of testing periods in which each was administered 
differed. Thus, each value in the table refers to the percentage of the total 
number of testing periods in which the medication or the placebo was 


administered. It will be noted that in all respects, the medication was sig- 
nificantly superior to the placebo. However, it is evident that the placebo 
was also of some benefit both in decreasing tenaciousness of sputum and 
in reducing frequency of cough. This is not surprising for it has long 
been known that simple syrups exert a soothing effect on coughs. This 
is probably due to their action in increasing the volume of respiratory 
tract secretion.® 


No severe undesirable side-effects of the medication were noted in 
either of the studies. Three patients complained that the medication was too 
sweet, in one to a degree which produced anorexia and nausea. However, 
this was only transient and it was felt not primarily due to the cough 
remedy as the patient continued on the medication throughout the re- 
mainder of the study without further complaint. 


It is significant that 11 of the 13 patients with bronchiectasis reported 
that postura] drainage was made more effective by the medication. Ac- 
cumulated secretions in the bronchial tree were removed more freely and 
completely and in a shorter period of time. This was undoubtedly due to 
the action of the medication in rendering the sputum less viscid. 


Practically all the patients included in the investigation had used various 
other cough remedies prior to the study and the majority of them expressed 
a preference for Robitussin as to effectiveness, taste and absence of un- 
desirable side-effects. 
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Discussion 


The predominant effect of Robitussin in this study was in rendering 
the sputum less viscid and thus easier to raise, corroborating the reports 
of previous investigators.*:> Experimental evidence indicates that this 
action is brought about by an increased elaboration of respiratory tract 
fluid which dilutes and lowers the viscosity of the accumulated secretions 
in the bronchia] tree.’.*'’:'' While the glyceryl guaiacolate constituent 
of Robitussin is chiefly responsible for this action, the simple syrup vehicle 
also significantly contributes as has been stated by Boyd* and supported 
by the findings of the present study. In comparing the effectiveness of many 
commonly used expectorants on respiratory tract fluid, Boyd et al.® ™ 
found that the action of glyceryl guaiacolate was the most intense and 
sustained, increasing the secretion of respiratory tract fluid nearly 200 
per cent. The decrease in tenaciousness and viscosity of secretions brought 
about by this action increases the efficiency of the cough reflex and ciliary 
action in removing accumulated secretions from the trachea and bronchi. 

In the present study, Robitussin was also found to be significantly effec- 
tive in reducing the frequency of cough. This action is no doubt chiefly 
due to the effect of glyceryl guaiacolate and the syrup vehicle in enhancing 
the effectiveness of the cough reflex and ciliary action in the trachea and 
bronchi as described in the preceding paragraph but is also due in part 
to a local demulcent action of the increased respiratory tract fluid on the 
mucosa of the bronchial tree.” In addition, the aromatic syrup vehicle 
exerts a soothing effect on coughs arising in the pharynx by stimulating 
an increased production of mucus and saliva." 

The use of an effective expectorant such as Robitussin to help clear the 
bronchial tree of tenacious secretions and to reduce the frequency and 
severity of cough spasms is an important factor in the treatment of chronic 
pulmonary disease. Bronchiectasis and/or atelectasis may result from 
an accumulation and retention of mucus and purulent exudate in the bron- 
chi. Olsen and Clagett" have stated that, “There is probably a correlation 
between the retention of such secretions and the development of pulmonary 
osteoarthropathy (in bronchiectasis).” A severe and frequent cough is 
exhausting to the patient and may hinder his recovery. This is especially 
true in pulmonary tuberculosis where rest, both physical and mental, 
plays such a vita] role in the treatment. A severe cough also seriously 
interferes with the process of repair in the lungs by destroying the healing 
fibrils as they form. Pinner" has stated that, “There is good clinical evi- 
dence for the assumption that the character of the cough is one factor 
determining the likelihood of intrabronchial spread (of tuberculosis). 
A patient with minimal cough and expectoration who has no difficulties 
in raising his sputum appears to be much less likely to develop intra- 
bronchial spread than a patient with spasms of harassing cough who 
has great difficulties in clearing his bronchial tree of secretion. The latter 
will frequently find it necessary, from sheer physical exhaustion, to 
interrupt his cough before its natural and purposive termination is reached 
in expectorating sputum.” Banyai® lists other possible complications of 
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severe coughing to be, “Pulmonary hemorrhage, spontaneous pneumo- 
thorax, vomiting, loss of appetite, exhaustion, headache, insomnia, rise 
in temperature, marked dyspnea, cyanosis, thoracic pain, fracture of ribs, 
mediastinal emphysema, subcutaneous emphysema, subconjunctival hem- 
orrhage, urinary incontinence and indirectly, myocardial failure.” 

It is necessary that a cough medication produce no objectionable side 
reactions and that it be readily accepted by the patient. The fact that in 
the present study, Robitussin fulfilled these requirements in addition to 
being an effective expectorant, enhances its value in the treatment of 
chronic cough. 

SUMMARY 


1. It has been demonstrated that Robitussin exerted a significant bene- 
ficial effect in reducing the severity of chronic productive cough in 100 
patients studied. In 50 patients to whom a placebo was alternately ad- 
ministered with the medication, the latter was significantly superior to the 
placebo. 

2. The most striking effect of Robitussin was in reducing the tenacious- 
ness of the sputum and thus rendering it easier to raise. 

3. It also exerted a pronounced effect in reducing frequency of cough. 

4. No significant undesirable side-reaction attributable to the medica- 
tion was observed. 

RESUMEN 


1. Se ha demostrado que el Robitussin ejerce un efecto benéfico reduci- 
endo la severidad de la tos crénica productiva en 100 enfermos. En 50 
enfermos en quienes se empleé un placebo de modo alternativo con la medi- 
cacién, ésta fué claramente superior al substituto. 

2. El efecto mas notable del Robitussin consistié en disminuir la tena- 
cidad del esputo y al cambiar su consistencia permitir su facil expecto- 
racion. 


3. También ejercié un efecto pronunciado reduciendo la frecuencia de 
la tos. 
4. No hubo efecto colateral indeseable que pudiese atribuirse a la medi- 
cacién, 
RESUME 


1. Les auteurs démontrent que la “Robitussin” exerce un bienfait in- 
contestable et a pu réduire, chez 100 malades étudiés, la gravité d’une 
toux chronique productive, Chez 50 malades, |’administration alternative 
de “placebo” et du médicament apporta la preuve incontestable de la supé- 
riorité de ce dernier produit. 

2. L’effet le plus remarquable de la “Robitussin” fut la diminution de 
la consistance des crachats et la plus grande facilité de l’expectoration. 

3. La médication a également une action nette sur la réduction de la 
fréquence de la toux. 

4. Les auteurs n’ont observé aucune réaction secondaire notable qui 
puisse étre attribuée a la médication. 
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Medikation zu beziehen gewesen waren, wurden nicht beobachtet. 
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ZUSAMMENFASSUNG 
1. Es konnte nachgewiesen werden, dass Robitussin eine giinstige Wirk- 


ung ausiibt dadurch, dass es bei 100 untersuchten Kranken die Schwere 
eines chronischen produktiven Hustens linderte. Bei 50 Kranken, denen 
ein Placebo abwachselnd mit der Behandlung gegeben wurde, erwies sich 
die letztere als dem Placebo betriichtlich tiberlegen. 


2. Die auffalligste Wirkung des Robitussins bestand darin, die Zahig- 


keit des Sputums zu vermindern und auf diese Weise das Abhusten zu 
erleichtern. 


3. Es iibte auch eine ausgesprochene Wirkung auf die Herabsetzung der 


Frequenz des Hustens aus. 


4. Ins Gewicht fallende unerwiinschte Nebenwirkungen, die auf die 
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Pericardial Celomic Cysts” 


ALBERT H. ST. RAYMOND, JR., M.D.,** DUANE CARR, M.D., F.C.C.P., 
EDWARD F. SKINNER, M.D., F.C.C.P. and S. GWIN ROBBINS, M.D., F.C.C.P. 


Memphis, Tennessee 


Introduction 


Pericardial celomic cysts, pleuro-diaphragmatic cysts, springwater 
cysts, serosal cysts, are all synonymous terms referring to the same patho- 
logical entity. They all refer to a thin walled cystic structure which usually 
lies on or near the diaphragm in the right cardiophrenic space. Because 
of their specific mode of origin and location attempts to classify them 
with other simple cysts of the pleura have been unsuccessful and they are 
necessarily assigned to a separate category. 


Historical Background and Incidence 


Although Dufour and Mourrut' are credited by some authors with 
the report of the first case in 1929, Drash and Hyer? cited a case of pleuro- 
pericardial cyst reported by Edwards* in 1927. Additional early reports 
were made by Pickhardt* in 1934, Freeman and Simon® in 1936, Weber® 
in 1934 and d’Abreu’ in 1937. A review of the literature by Andrus and 
Heuer® in 1936 revealed only 15 cases of cysts of the mediastinum, other 
than dermoids and teratomas, have been reported. One of the largest 
series reported was that of Blades® in 1946. He found 10 cases of pleuro- 
pericardial cysts in 114 thoracotomies done in Army thoracic surgery 
centers for tumors of various kinds. Hughes’ stated 14 of these cysts had 
been removed by the thoracic surgery staff at the Kennedy General Hos- 
pital. It is believed that this included many of the 10 cases reported by 
Blades. Among the more recent reports are those of Kisner and Reganis™ 
in 1949—one case, Lippert et al'* in 1951—three cases, and Yelin, Gabriel 
and Abraham" in 1953—one case. 

One would surmise from the relatively small number of cases reported 
that the occurrence of pleuro-pericardial cysts is uncommon. However, 
with the increasing number of routine chest surveys being done in schools, 
industrial plants, hospitals, etc., one may expect the incidence of reported 
cases to rise sharply. 


Etiology 


No unanimity of opinion exists with regard to the pathogenesis of 
pleuro-pericardial cysts. Of the numerous theories advanced by various 
authors, the one proposed by Lambert™ appears the most plausible. Lam- 
bert pointed out that the pericardium arises from a series of disconnected 
lacunae which appear in early embryonic life. These lacunae, first seen in 


*From the Department of Surgery, University of Tennessee College of Medicine. 
**Presently in New Orleans, Louisiana. 
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the mesenchyme lateral and ventral to the primitive streak, eventually 
enlarge and fuse to form the pericardial celom. This structure is at 
first an independent cavity, but gradually develops a communication with 
the pleuroperitoneal celom. As the embryo develops, the ligamentum trans- 
versum and ducts of Cuvier close this communication and divide the 
pleuroperitoneal celom into the pleural cavities above and the peritoneal 
cavity below. Failure of one or more of these normal processes of de- 
velopment may lead to congenital absence of the pericardium or congenital 
diaphragmatic hernia. Lambert holds that these reported cysts are due 
to failure of one of the primitive lacunae to merge with the others. It 
persists and develops into an independent cavity to form a cyst. Laipply’® 
agrees with Lambert in regard to the origin of these cysts. 

In contrast to this theory is that proposed by Kindred’® as stated by 
Drash and Hyer.* These authors feel that morphologic evidence is available 
which suggests that these cysts originate by aberrant growths from the 
mesothelium of the pleural cavity as it invades the mesenchyme of the 
body wall. 

Pathology 


Characteristically these cysts are unilocular, thin walled, and contain 
clear fluid. The majority appear in the anterior mediastinum adjacent to 
the pericardium, diaphragm and lung. The microscopic appearance is 
that of a thin walled fibrous tissue sac lined by endothelial or mesothelial 


cells. 


FIGURE 1 FIGURE 2 


Figure 1 (Case 1): On this PA chest film there is a mass in the left lower chest which 
cannot be distinctly separated from the heart shadow.—Figure 2 (Case 2): This PA 
chest film shows a smooth mass at the left hilar border which is continuous with the 
cardiac shadow. 


PERICARDIAL CELOMIC CYSTS 


Symptoms 


The majority of pericardial cysts are asymptomatic. When symptoms 
do occur they are usually the result of increased pressure within the 
thoracic cavity with resulting compression of the heart, lungs, or 
mediastinal structures. Pickhardt* in 1934 and Kisner and Reganis™ 
in 1950 reported symptomatic cases which were completely relieved by 
surgical excision. 

Diagnosis 


Although pleuropericardial cysts are in themselves benign, an une- 
quivocal diagnosis cannot always be made pre-operatively. Among the 
more common tumors which must be considered in the differential diag- 
nosis are teratomas, dermoid cysts, lipomas, chondromas, lymphangiomas 
and sarcomas. All diagnostic methods available should be used to determine 
the benignity or malignancy of the tumor mass. Pneumothorax, roent- 
genography, angiocardiography, bronchoscopy and bronchography should 
be used as indicated. In those cases in which diaphragmatic hernia is 
suspected, fluoroscopic examination before and after pneumoperitoneum 
may prove of inestimable value. The final diagnosis, however, can only be 
made in many cases by exploratory thoracotomy. 


Treatment 


It is generally agreed that the treatment of pericardial celomic cysts 


is surgical removal. The procedure is not difficult and carries little risk 


if 


FIGURE 3 (Case 2): This is the operative specimen which measured about five inches 
in its greatest diameter. 
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to the patient. Drash and Hyer* cite three reasons for exploring all 
intrathoracic masses: 


1. No mass can be confidently considered benign without biopsy. 


2. The untoward mechanical effects of a space consuming lesion on 
the physiology of respiration and cardiac action. 


3. Some benign lesions may cause complications by rupture into the 
bronchus or the pleura. 


These indications are popularly accepted by many authors, 


Case 1: O. M., a 25 year old white female was admitted to the Baptist Memorial 
Hospital, Memphis, Tennessee, August 14, 1951. A routine chest x-ray film had re- 
vealed a shadow in the left lower chest. 

X-ray examination including a barium swallow showed no connection of the mass 
with the esophagus or stomach, A diagnostic pneumoperitoneum revealed the mass 
to be entirely within the thorax, 

Routine physical examination was essentially negative except for decreased breath 
sounds over the left lower chest. A hemogram showed slight secondary anemia. 

Operation: A 30 cm. segment of the left seventh rib was removed and the pleural 
space entered. A clear translucent cyst, 13 cm. in diameter was found lying between 
the posterior aspect of the pericardium and the median posterior aspect of the left 
diaphragm. Following combined blunt and sharp dissection the cyst was removed in- 
tact. Her postoperative course was satisfactory and she was discharged in good con- 
dition 10 days after operation. 

Pathological Report: On gross examination, the cyst measured 13.5 by 9.5 by 2 cm. 
It was unilocular, thin walled and contained straw colored fluid. Microscopically the 
findings were compatible with pericardial celomic cyst. 


Case 2: I. J., a 56 year old white woman was admitted to the Baptist Memorial 
Hospital on March 3, 1953, She was completely asymptomatic, a mass in the upper 
mediastinum having been noted on a routine x-ray film. Physical examination was 


FIGURE 4 FIGURE 5 


Figure 4 (Case 3): A Buckey film shows a smooth homogenous mass in the right 
cardiophrenic angle which appears to be intimately associated with both the peri- 
cardium and the right diaphragm.—Figure 5 (Case 3): A diagnostic pneumoperitoneum 
has been induced and a PA chest film made in the left lateral recumbent position, There 
is a suggestion of a triangular mass in the right cardiophrenic angle. The normal 
smooth curve of the heart in this area is missing. 
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essentially negative and routine laboratory work was within normal limits. X-ray 
examination revealed a mass in the upper mediastinum. 

Operation: The chest was entered through the bed of the sixth rib on the left. A 
large pericardial cyst was found in the upper mediastinum with the lower extent at 
the level of the hilar region. A considerable extension between the pulmonary artery 
and aorta was present. The cyst was excised in toto. Postoperatively she did well 
except for slight hoarseness attributed to recurrent laryngeal nerve damage. She was 
discharged the eighth postoperative day. 

Pathologic Report: On gross examination, the cyst measured 13 by 11 cm. with a 
smooth and glistening wall. Microscopic sections revealed a connective tissue membrane 
containing nerve bundles and blood vessels, consistent with pericardial cyst. 


Case 3: T. McK., a 39 year old white woman was admitted to the Baptist Memoria! 
Hospital, January 7, 1954. She gave a history of having chest pain following a throat 
operation in 1945, Six weeks prior to admission she had brought up a cupful of blood 
but could not say whether it was vomited or coughed up. She had run a low grade 
fever intermittently since 1945. 

On routine physical examination nothing abnormal could be found in the chest. 
Routine postero-anterior chest films were read elsewhere as normal. X-ray studies 
taken here before and after diagnostic pneumoperitoneum revealed a lobulated mass 
in the right cardiophrenic angle. Routine laboratory studies were essentially negative. 

Operation: (Performed by Dr. Robert McBurney) The right chest was explored 
through the bed of the seventh rib. A large pericardial cyst was found in the right 
eardiophrenic angle deriving its blood supply from the internal mammary artery. 
Following ligation of the vascular pedicle the cyst was removed in toto. She was dis- 
charged on the 10th postoperative day. 

Pathologic Report: Grossly the cyst was thin walled, contained clear fluid and 
weighed 153 grams. A few areas of ecchymotic hemorrhage were present over the 
surface of the cyst wall. Histologically the tissue was compatible with a diagnosis of 
pleuropericardial cyst. 


Case 4: L. C., a 43 year old white male was admitted to the Baptist Memorial Hos- 
pital February 1, 1954: A mass in the right chest had been detected on routine 
tuberculosis by a mobile x-ray unit. 

Physical examination was essentially negative. X-ray studies including bronchograms 
revealed an extrapulmonary mass in the right anterior cardiophrenic angle. Routine 
laboratory work was normal. 

Operation: On February 4, 1954, the right chest was explored through the sixth inter- 
costal space. A pericardial cyst approximately 8 x 9 cm. in diameter was found ad- 
jacent to the pericardium in the right costophrenic sinus. No communication between 
the cyst and the pericardial cavity was demonstrated. The cyst was removed in toto. 
The postoperative course was uneventful and he was discharged 14 days after surgery. 


FIGURE 6 FIGURE 7 


Figure 6 (Case 4) : On the postero-anterior film there is evident a smoothly outlined ho- 
mogenous mass in the right cardiophrenic angle which cannot be definitely separated from 
the cardiac silhouette.—Figure 7 (Case 4): The right lateral chest film demonstrates 
the mass to be located anteriorly in the chest just above the right diaphragm. 
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Pathologie Report: Grossly the cyst was thin walled, white and transparent, weighing 
290 grams. On section 275 cc. of thin, clear fluid was found within the cyst. Histo- 
logically the tissue was compatible with pericardial cyst. 


Case 5: J. W. G., a 39 year old white female was admitted to the Baptist Memorial 
Hospital, November 16, 1954. X-ray film of the chest two weeks prior to admission 
revealed a suspicious lesion in the lower lobe of the right lung. The remainder of the 
history was essentially negative. Physical examination revealed a mass in the right 
breast which biopsy showed as accessory breast tissue. 

Operation: A 12 inch incision was made on the right side through the sixth inter- 
costal space and the right hemithorax entered. A large pericardial celomic cyst at the 
eardiophrenic angle was noted. It was filled with clear watery fluid and measured 
approximately 8 cm. in its longest diameter. There was a direct communication with 
the pericardial sac through an opening approximately one-fourth inch in diameter. 
This sac was dissected free and the cyst excised. Postoperatively the patient did well 
and was discharged on the sixth postoperative day. 

Pathological Report: Grossly the cyst consisted of a thin walled pinkish-gray mem- 
brane which was lined with thin grayish appearing tissue. Microscopic sections re- 
vealed a mesothelial lined cyst compatible with the clinical diagnosis of pericardial 
cyst, 


Case 6: C. H., a 51 year old colored male was admitted to the John Gaston Hospital 
in Memphis, January 7, 1955. He gave a history of having noted bilateral subcostal 
pain of one year duration. There was no history of hemoptysis, dyspnea, cough except 
when he had a fresh cold. 

Routine chest x-ray film had shown a mass in the left lower lung field. Physical 
examination was essentially negative. On fluoroscopic examination questionable pul- 
sation of the mass was seen. Differential diagnosis revolved around myocardial 
aneurysm versus pericardial celomic cyst, X-ray film fluoroscopic studies showed the 
mass to be extra pulmonary in nature. 

Operation: The left chest explored through the fifth intercostal space. A large peri- 
cardial celomic cyst was identified in the cardiophrenic angle. No communication be- 
tween it and the pericardial cavity was demonstrated. The cyst was completely excised 
without difficulty. Postoperative course was uneventful and he was discharged on the 
eighth postoperative day. 

Pathological Report: The gross examination was an irregular mass of fatty tissue 
appearing to be a collapsed cyst measuring 7 x 5 x 10 x 2 cm, The inner lining was 
composed of a layer of thin, translucent, shiny gray material. Microscopically the 
cyst wall was lined by a cuboidal to a flattened type of epithelium. Histologically the 
tissue was compatible with pericardial cyst. 


SUMMARY AND CONCLUSIONS 


Pericardial] celomic cysts are uncommon in occurrence. No unanimity 
of opinion exists regarding their cause, although the theory that they result 
secondary to a developmental irregularity of the primitive lacunae, appears 
to be most feasible. When symptoms are present they are usually the 
result of mediastinal compression. Differential diagnosis should include 
elimination of such tumors as teratomas, dermoid cysts, lipomas and 
chondromas. The treatment of choice is surgical excision. 

Six case reports of pericardial celomic cysts are presented. 


RESUMEN Y CONCLUSIONES 


Los quistes celémicos pericardicos son poco comunes. No hay opinién 
undnime respecto de su causa aunque la teoria de emanan de una irregu- 
laridad en el desarrollo de las lagunas primitivas parece la mas plausible. 
Cuando hay sintomas de tos resultan de la compresién mediastinal. El] 
diagnéstico diferencial debe incluir la eliminacién de los teratomas, quistes 
dermoides, lipomas y condromas. El tratamiento de eleccién es la extirpa- 
cién quirtrgica. Se presentan seis casos de esos quistes. 
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RESUME 


Les kystes coelomiques péricardiques ne sont pas exceptionnels en fait. 
L’unanimité des auteurs n’est pas faite en ce qui concerne leur étiologie, 
bien que la théorie selon laquelle ils seraient secondaires &4 une malforma- 
tion des lacunes primitives apparaisse comme la plus vraisemblable. 
Lorsqu’il existe des symptémes, ils sont généralement en rapport avec la 
compression inédiastinale. Le diagnostic différentiel devrait comprendre 
l’élimination des tumeurs tels que les tératomes, les kystes dermoides, les 
lipomes et les chondromes. Le traitement de choix est |’exérése chirurgicale. 
Les auteurs rapportent six cas de kystes coelomiques péricardiques, 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


Coelomzysten am Perikard kommen selten vor. Uber die Entstehungs- 
ursache herrscht keine Einigkeit, obwohl die wahrscheinlichste Theorie 
besagt, dass sie sekundir aus einer Entwicklungsstérung der primitiven 
Lacunae entstehen. Wenn Symptome auftreten, sind sie im allgemeinen 
Folgen einer mediastinalen Kompression. Die Differential diagnose sollte 
Teratome, Dermoidzysten, Lipome und Chondrome ausschliessen. Die Be- 
handlung der Wahl ist chirurgische Exstirpation. Bericht tiber sechs 
Falle von Coelomzysten am Perikard werden beschrieben. 
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Localized Hypertrophic Emphysema 


ARTHUR W. SILVER, M.D.,* JOHN W. KIRKLIN, M.D.,** 
LLOYD E. HARRIS, M.D.,f and JOHN R. McDONALD, M.D., F.C.C.P.t 


Rochester, Minnesota 


Localized hypertrophic emphysema is the abnormal increase of volume 
of one lobe or part of one lobe of the lung owing to overdistention of the 
alveolar spaces. It is unassociated with aspiration of obstructing material 
and is a rather infrequent phenomenon. The earliest report was that of 
Wethered' who, in 1897, reported finding an emphysematous right upper 
lobe during necropsy on a 51 year old man. Since the right middle and lower 
lobes were free of anthracotic pigment the author conjectured that these 
latter lobes had collapsed during the patient’s childhood causing compensa- 
tory enlargement of the right upper lobe. In 1938 Royes? cited the case 
of a 28 year old Hindu man who was killed instantly in a motorcar acci- 
dent. At necropsy it was noted that a portion of the right middle lobe was 
enlarged. A small flap of mucous membrane was noted in the bronchus 
leading to the involved segment. This flap occluded about five-eighths of 
the bore of the bronchus at this point, A review of the English medical 
literature**® published since 1938 revealed 18 cases which concerned a 
condition that actually was or closely resembled localized hypertrophic 
emphysema. This total does not include such cases of obstructive emphy- 
sema as were presented by Caffey"™' and Maxwell" in which either atelecta- 
sis and infection played a role or in which the emphysema represented an 
early stage in the development of atelectasis. 

In most of the cases reported in the literature the patients have been 
infants or young children. A characteristic clinical picture is presented of 
respiratory distress and wheezing breath sounds in the absence of mani- 
fest respiratory infection. The respiratory difficulties may be severe 
enough to cause intermittent cyanosis. Inspiratory sternal and subcostal 
retraction is common. 

On physical examination breath sounds are absent on the involved side. 
A hyperresonant percussion note is usually heard. Signs of partial con- 
solidation may be elicited on the uninvolved side owing to compression of 
the normal lung by the expanded emphysematous lobe. Mediastinal] shift 
will be manifested by displacement of the heart sounds to the uninvolved 
side. 

The roentgenographic picture of the thorax is by no means pathogno- 
monic. A large radiolucent area can be seen on the same side over which 
breath sounds were not heard. Careful examination of the lungs may 
reveal trabecular markings throughout the radiolucent side. Mediastinal 
shift and tracheal deviation are readily apparent. 


*Fellow in Surgery, Mayo Foundation. The Mayo Foundation is a part of the Gradu- 
ate School of the University of Minnesota. 

**Section of Surgery. 
tSection of Pediatrics. 


tSection of Surgical Pathology, Mayo Clinic and Mayo Foundation, Rochester, Minn. 
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The pathologic aspects of localized hypertrophic emphysema have been 
well described by Shaw.® The disease is usually limited to either upper 
lobe or to the right middle lobe. The involved segment or lobe is enlarged 
to many times its normal size, the remaining lung being compressed but 
normal. Grossly the surface is smooth and pink. The diseased tissue does 
not collapse even when the bronchus to the region is left open. It also 
floats in water, only a small portion being submerged. The cut surface 
shows many small dilated alveoli within the spongy lung tissue. 

Microscopic examination reveals distended and empty alveoli. The 
alveolar septa are thin and devoid of inflammation, and the small bronchi 
and bronchioles have normal intact epithelium and are free of exudate 
or secretion. The cause of the disease may not be apparent from the 
pathologic specimen. 


FIGURE 1: Roentgenogram of thorax at the time of the patient’s second admission 
(Oct, 1, 1952) at the age of 214 months. The cardiac shadow lies in the right hemi- 
thorax. The left side is more radiolucent than the right. 
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In the following report of a case the afore-mentioned criteria were ful- 
filled and a diagnosis of localized hypertrophic emphysema was suggested 
preoperatively and confirmed on pathologic examination of the specimen. 


Report of Case 


A white boy was born on July 17, 1952, after normal gestation. His delivery was 

difficult but he breathed spontaneously and did not require resuscitation. His weight 
at birth was seven pounds and five ounces. He was a feeding problem in that he seemed 
to have difficulty retaining food and often choked; respiration was labored. 
. The infant was brought to the Mayo Clinic on July 24, at the age of one week. At 
that time, his heart sounds were heard on the right side of the thorax. Breath sounds 
in the upper anterior part of the left side of the thorax were absent. A roentgenogram 
was made of the thorax (fig. 1) and a tentative diagnosis was given of dextrocardia or 
cystic left lung. Because the child did very well in the hospital, he was dismissed and 
the parents were instructed to bring him back for re-examination in three months. 

The patient remained well until September 29 when rapid labored respirations de- 
veloped. He was examined again at the clinic on September 30 and was found to have 
inspiratory retraction of the costal margin, Cyanosis was not discernible. A roentgeno- 
gram of the thorax taken the day after his admission showed evidence of marked 
emphysema of the left lung. Because of the possibility of endobronchial foreign body, 
bronchoscopy was performed. The left main and left lower bronchi were somewhat 
smaller than normal and seemed to be partially collapsed. Obstruction was not found. 
In the ensuing days the infant’s condition improved considerably. It was felt that 
although thoracotomy might eventually be necessary, the child’s excellent condition 
and normal development would permit deferment of surgical intervention until he was 
somewhat older. Subsequently he was again dismissed and his parents were strongly 
advised to return him for restudy in three months. 

The child was examined again in January and in April, 1953, at the ages of six and 
nine months respectively. His growth and development were normal; he had no respira- 
tory difficulties, Roentgenograms of his thorax did not show any significant change at 
either visit and he remained in good health. Congenital emphysema of the left upper 
lobe was suggested by one examiner. On May 11, 1953, he was admitted to the clinic 
with an acute febrile illness of two days’ duration. Localizing signs were not present 
and roentgenograms of his thorax remained as before. His temperature returned to 
normal about 24 hours after his admission. The child continued to do well and was seen 
in August, 1953, and January, 1954. 


FIGURE 2A: Mediastinal surface of the resected left upper lobe. The lung tissue does 
not collapse despite the fact that its bronchi are open. No blebs are seen on the 
pleural surface—FIGURE 2B: Cut surface of the specimen showing small scattered 
cystic spaces but no large cysts, 
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On March 11, 1954, thoracotomy was performed on the left side with the patient 
under endotracheal ether anesthesia. The left upper lobe occupied almost the entire 
left hemithorax, and did not collapse when the pleural space was opened. The un- 
involved lingula and left lower lobe were normal but compressed. Lobectomy was per- 
formed on the upper lobe of the left lung. The patient’s postoperative course was en- 
tirely uncomplicated. 

The surgical specimen as received in the laboratory presented a striking gross appear- 
ance (fig, 2A). The lung tissue did not collapse even after the bronchi had been opened 
out. There were no blebs on the pleural surface, The lobe felt spongy, was resilient 
and floated on the surface of the formalin in which it was to be preserved. 

The cut surface (fig. 2B) showed small (2 to 4 mm.) cystic spaces which were 
irregular in size, scattered, and contained only air. The bronchial tree was opened 
as far as possible grossly but obstruction or bronchial abnormalities were not found. 

Microscopic examination of multiple sections of the involved part revealed large 
air-filled emphysematous alveoli (fig. 3A). The blood vessels, bronchi and bronchioles 
were normal in all respects. There was no inflammatory infiltrate. Stained sections 
(fig. 3B) revealed the elastic tissue to be normal both quantitatively and qualitatively. 


Discussion 


The etiology of localized hypertrophic emphysema is still in question 
although several theories have been proposed and various factors impli- 
cated. It is possible that several or none pertain to this disease, 

Intermittent obstruction owing to a check-valve type of mechanism in 
the bronchus has been suggested as a causative factor by several authors. 
Flaps of mucous membrane or redundant mucosa in the bronchus leading 
to the involved region have been reported.” °»* Several patients had partial 
bronchial obstruction due to ductus arteriosus or ligamentum arteriosum,* 
an anomalous vessel® or herniation of a lobe through a mediastinal defect.*® 


It has been shown that partial bronchial obstruction with or without a 
check-valve mechanism can result in emphysema of the lung tissue sup- 


FIGURE 3A: Junction is shown between emphysematous lung and compressed normal 
lung (x23).—FIGURE 3B: Emphysematous lung tissue (x74). There is no inflammatory 
infiltrate. (Verhoeff’s stain for elastic tissue counterstained with van Gieson’s con- 
nective tissue stain.) 
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plied by that bronchus." '* Gordon,” however, points out that a bronchial 
check valve with more or less complete expiratory obstruction is likely to 
result in acute emphysema with a more rapid course than the emphysema 
associated with the disease under discussion. 


Vigorous attempts at respiratory resuscitation immediately after de- 
livery have been suggested as a cause.®:* This, however, would be more 
likely to result in generalized interstitial pulmonary or mediastinal em- 
physema and possibly pneumothorax than in a strictly localized disease 
without perivascular dissection by air."° A history of such violence after 
delivery is not often obtained and was not a feature of the case herein 
reported. 

Pulmonary infection with bronchial obstruction has been shown to cause 
regional obstructive emphysema in infants and children."' The diseased 
segment however, is more cystic in nature, may be filled with infected, 
inflammatory exudate and is usually surrounded by atelectatic tissue. The 
condition is reversible with proper conservative management. 


Congenital factors intrinsic to the diseased region have been found in 
association with localized hypertrophic emphysema. In cases reported by 
Fischer and co-workers,* Overstreet,’ Shaw® and Crossett and Shaw'® 
some of the resected specimens showed abnormalities in the walls of the 
bronchi which consisted of complete absence or hypoplasia of cartilage* * 
or incomplete cartilaginous rings.’ Shaw expressed the opinion that this 
abnormality is due to congenital chondromalacia localized to the emphyse- 
matous segment. The bronchial walls are flaccid and can be pulled open 
during inspiration. During expiration these bronchi collapse, entrapping 
air in the alveoli. This is in effect a check-valve mechanism and, as has 
been pointed out, would be more likely to lead to acute obstructive em- 
physema. We therefore hesitate to interpret the significance of the lack 
of bronchial cartilage since this abnormality is not found in all cases and 
was not found in the case herein presented. 


In some of the reported cases, as in our case, even after an exhaustive 
search for bronchial obstruction, the cause of the disease has remained 
unknown. Robertson and James,* after an equally fruitless search for 
bronchial obstruction in one of their cases, speculated on the possible 
source of obstruction being left in the proximal portion of the bronchial 
stump. Such an occurrence does not seem likely in our case. 


The treatment of choice is resection of the involved lobe or segments. 
The results of such treatment have been almost universally excellent as 
was true in the case we have presented. 


SUMMARY 


A case of localized hypertrophic emphysema affecting part of the left 
upper lobe of a child has been reported. Treatment consisted of surgical 
resection of the diseased tissue. 


The examination of gross specimens revealed characteristic pathologic 
findings. The lung tissue did not collapse when the bronchi were opened 
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as it does in the normal lung, The alveoli were dilated and enlarged but 
the bronchial tree appeared to be entirely normal. 

A review of the literature revealed 18 cases of localized hypertrophic 
emphysema or a condition closely resembling it. As yet the cause of the 
disease is not established and various etiologic factors have been suggested. 
Several or none of these factors may be implicated in any particular case. 


RESUMEN 


Se refiere un caso de enfisema localizado hipertréfico en el lébulo su- 
perior izquierdo de un nifio. E] tratamiento consistiéd en reseccién del 
tejido enfermo. E] examen de la pieza revelé hallazgos caracteristicos. 
E] tejido pulmonar no se colaps6 cuando se abrieron los bronquios como 
sucede en el pulmén normal. Los alveo los estaban dilatados y crecidos 
pero el Arbol bronquial parecia enteramente normal. 

Una revisién de la literatura hizo descubrir 18 casos de enfisema locali- 
zado hipertréfico y una condicién muy parecida. No se ha establecido atin 
la causa de la enfermedad y varios factores etiolégicos se han sugerido. 
Varios o ninguno de estos factores pueden encontrarse en cualquier caso. 


RESUME 


Les auteurs rapportent un cas d’emphyséme hypertrophique localisé a 
la partie supérieure du lobe gauche chez un enfant. Le traitement consista 
dans la résection chirurgicale du parenchyme atteint. 

L’examen macroscopique des piéces permis de constater des lésions 
caractéristiques. Contrairement A ce qui se produisit dans le poumon 
normal, l’ouverture des bronches n’amena aucun collapsus. Les alvéoles 
étaient dilatées et augmentées de volume, mais alors que les bronches se 
montraient tout a fait normales. 

Une revue de la littérature révéla 18 cas d’emphyséme hypertrophique 
ou d’état lui ressemblant. Jusqu’A présent la cause de cette affection n’a 
pas été établie et différents facteurs étiologiques ont été invoqués. Dans 
chaque cas particulier, tantét on trouve réunis plusieurs de ces facteurs, 
tantét on ne peut mettre aucun d’entre eux en évidence. 


ZUSAMMENFASSUNG 


Bericht iiber einen Fall eines umschriebenen hypertrophischen Emphy- 
sems, das einen Teil des linken Oberlappens eines Kinds betraf. Die Be- 
handlung bestand in chirurgischet Resektion des erkrankten Gewebes. 

Die Untersuchung makroskopischer Proben ergab charakteristische 
pathologische Befunde. Das Lungengewebe kollabierte nicht nach Eréff- 
nung der Bronchien, wie dies bei der normalen Lunge der Fall ist. Die 
Alveolen waren erweitert und vergréssert, jedoch hatte der Bronchial- 
baum ein ganz normales Aussehen. 

Eine Durchsicht der Literatur ergab 18 Fille eines umschriebenen 
hypertrophischen Emphysems oder einer ihm sehr ahnlichen Veranderung. 
Bisher steht die Krankheitsursache noch nicht fest, und es werden ver- 
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schiedene aetiologische Faktoren vermutet. In jedem Einzelfall kénnen 
mehrere oder iiberhaupt keine dieser Faktoren einbezogen sein. 
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Five Year Follow-up of Thirty-four Resections 
for Pulmonary Tuberculosis 


JOSEPH TEDESCO, M.D., F.C.C.P, 
Castle Point, New York 


In an attempt to evaluate the results of excisional surgery in pulmonary 
tuberculosis a study was done on all patients who underwent resections at 
Veterans Administration Hospital, Castle Point, New York over five years 
ago. A total of 34 patients were operated upon, eight in 1947 and 26 in 
1948. The information that was required to complete this study was ob- 
tained from the various Veterans Administration Regional Offices desig- 
nated to handle the post-hospital follow-ups as well as from the individual 
patients. 

A review of the medical literature failed to disclose similar studies in 
pulmonary resections which were performed over five years ago. 


Present Status of Patients 

Twenty-seven of the 34 patients are now classified as inactive and are 
either working or attending school. Deaths have occurred in four of the 
other seven. Three of the deaths were attributed to the surgical proce- 
dure, one in the early post-operative and two in the late post-operative 
period. The other death followed an acute coronary occlusion, 20 months 
following resection. The other three are now receiving treatment follow- 
ing re-activations of disease. 

The accompanying table lists the following information according to type 
of resection performed, previous pneumothorax, previous thoracoplasty ; 
streptomycin prior to and after surgery; sputum status before resection; 
pathological findings in resected lung; concomitant decortication, and 
number of failures. 

Remarks on Accompanying Table 

Some form of collapse therapy, either medical or surgical was performed 
in 28 of the 34 patients without conversion of sputum to negative before 
resection. Six of the 28 were first given pneumothorax before thoraco- 
plasty was done. A total of 17 (50 per cent) of all the cases in this study 
were thoracoplasty failures. Eleven of the 17 are now doing well; four 
of the other six have died while two are receiving treatment for active 
disease. 

Only eight patients had received an additional course of streptomycin 
prior to the course that was administered in conjunction with excisional 
surgery. These courses ranged from 27 to 123 days. 

The administration of streptomycin pre-operatively was limited to short 
courses of 1.0 gm. daily, two to 42 days. Three upon whom pneumon- 
ectomies were done did not receive streptomycin until the date of re- 


~ Assistant Chief, Tuberculosis Service, Veterans Administration Hospital. Presently 
at the Veterans Administration Hospital, New York City. 
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section. Two of the three patients had an isolated positive sputum post- 
operatively, one at four months and the other at eight months. Strepto- 
mycin was discontinued in these two 85 and 60 days post-resection 
respectively. 

Post-operative courses of streptomycin were limited to short courses 
of 1 gram daily. The longest course was 112 days. 

Sputum was positive for tubercle bacilli in 29 of the 34 patients pre- 
operatively. One of the 29 was positive two months before pneumonectomy 
was done in a thoracoplasty failure. 


Discussion 
The evaluation of the results of any form of treatment in pulmonary 
tuberculosis is difficult in view of the chronicity of the disease with re- 
activation in some cases after years of inactivity. A five year period was 


selected as a satisfactory period of observation. Fortunately, it was possi- 
ble to obtain the necessary information on all 34 patients. 


The results are considered gratifying because 27 of the 34 resections 
were done after failure of previous collapse treatment and prolonged 
periods of hospitalization. Twenty-seven are now considered inactive 
and have been returned to some gainful activity at home. The occurrence 
of three post-operative deaths and three re-activations of disease compares 
favorably with results of other forms of treatment. 

The administration of streptomycin for short periods pre-operatively 
was in accordance with the practice at that time. It is presumed that the 
tubercle bacilli were not resistant to streptomycin in most cases since 
only short courses were given pre-operatively. Unfortunately sensitivity 
studies were not done at that time. One can only conjecture whether 
the low incidence of broncho-pleural fistulae was due to presence of chemo- 
therapy protection when it was needed the most. Only one had a proved 
broncho-pleural fistula and in that case the operation was a difficult 
resection following thoracoplasty. During removal the cavity wall was 
inadvertently lacerated. Two others developed draining sinuses with ab- 
scesses which might have been due to unrecognized bronchial leaks. 

On the other hand, the occurrence of positive sputa post-operatively in 
11 can probably be attributed to the termination of chemotherapy after 
short courses following surgery. 

This patient then received 1 gram of streptomycin daily. The resected 
lung showed scattered fibroid deposits without evidence of cavity or other 
active disease. 

Lobectomy was performed in three of the five who had negative sputa 
pre-operatively. Segmental resection was done in the other two. In one 
case an open cavity (probably tuberculous), 2 cm. in diameter was 
present in the resected segment. In the other four, encapsulated caseous 
foci, 1 to 3 em. in diameter were present in the resected material. 
In one of them, lobectomy was done because of marked stenosis of the 
right lower lobe bronchus which was confirmed by the pathologist. 
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Failures 


Four have died and three are receiving treatment for re-activations 
of disease. Brief summaries follow: 


M. C., a 35 year old white male was admitted October 29, 1947. Streptomycin 1.0 
gram daily, was given from February 29, 1948 to June 3, 1948. Right thoracoplasty 
was done in May 1948. Sputum remained positive. Streptomycin 1.0 gram daily was 
re-instituted on November 16, 1948. Right pneumonectomy was done seven days later. 
The azygous vein was divided in order to free the upper lobe. He developed severe 
dyspnea 36 hours postoperatively. Thoracentesis was done removing 525 cc. of san- 
guinous fluid. He died four hours later (November 25, 1948). Post-mortem exami- 
nation was not done. The resected lung contained a cavity in the upper lobe and caseous 
foci in the middle and lower lobes. 

J. G., a 30 year old white male was admitted July 18, 1948. He received 2.0 grams 
streptomycin daily from September 5, 1947 to October 26, 1947. Left thoracoplasty 
was done October 14, 1947. Streptomycin 1.0 gram daily was started on May 11, 1948 
and continued until date of death (August 25, 1948). Sputum was positive for tubercle 
bacilli pre-operatively and on June 16, 1948, Left pneumonectomy was done on May 25, 
1948. At the time of surgery the apex could not be completely freed. A clamp was 
applied as far up as possible and lung removed by dissecting proximal to the clamp. 
A calcified area of tissue remaining in the apex was packed with absorbable gauze. 
The resected lung contained a cavity in the left apex. Empyema developed and the 
fluid contained chyle with 80 to 95 per cent lymphocytes on repeated examinations. 
Cultures of the fluid were negative for tubercle bacilli. Post-mortem examination was 
not done. 

E. E., a 29 year old white male was admitted May 10, 1946 with bilateral involve- 
ment and positive sputum. Left pneumothorax was induced four months before admis- 
sion. Streptomycin 1.0 gram daily was given from March 11, 1948 to May 1, 1948. Right 
thoracoplasty was done on April 16, 1948. Sputum remained positive and right upper 
and middle lobectomy was done on October 22, 1948. Streptomycin 1.0 gram daily was 
given from October 21, 1948 to December 20, 1948. The cavity wall was entered during 
the operation. A broncho-pleural fistula and empyema developed on February 1, 1949. 


Streptomycin 1.0 gram daily was given from February 4, 1949 to date of death (March 
18, 1949). On post-mortem examination an open bronchial stump with empyema was 
found on the right side. 

The other death occurred in a 31 year old colored male 22 months after right upper 
and middle lobectomy was done in a thoracoplasty failure. He was discharged from 
the hospital as an arrested case on July 8, 1949 and died on January 21, 1950 fol- 
lowing coronary occlusion. 


Three patients are receiving treatment for re-activations: 


W. M., a 45 year old white male was admitted July 17, 1946. Three stage thoraco- 
plasty was done in April and May 1948. At time of resection numerous nodular foci 
were felt in the base of the right lower lobe. A cavity was present in the resected 
upper lobe. Infiltration on left side increased after lobectomy, He received strepto- 
mycin 1.0 gram daily from October 28, 1948 to February 9, 1949. Sputum remained 
positive until October 1948. PAS 12.0 grams daily was given from June 9, 1949 to 
October 6, 1949. He was discharged on October 16, 1950 apparently arrested. In 
November 1951 an abscess developed in the anterior end of the incision. He was re- 
admitted to Castle Point on December 18, 1951. Streptomycin 1.0 gram and PAS 12.0 
grams daily were started on January 26, 1952. Streptomycin dose was reduced to 1.0 
gram twice weekly on July 26, 1952. PAS was discontinued in November 1952, He 
was discharged with maximum hospital benefit on December 19, 1952. INH 300 mgm. 
daily was added to streptomycin on September 21, 1953 after sputum culture in June, 
1953 was positive. X-ray film in September 1953 showed infiltration with possible 
cavity in right lower lung field. 

E. R., a 40 year old white male was admitted September 30, 1946, Right pneumo- 
thorax was induced in October 1946. Streptomycin 1.0 gm. daily was started on 
July 11, 1947 and increased to 2.0 grams daily on November 11, 1947. He left against 
medical advice on November 11, 1947. He was re-admitted on April 14, 1948, Strepto- 
mycin 1.0 gram daily was re-started on June 11, 1948, Right upper lobectomy was 
done on June 18, 1948. The resected lobe contained numerous caseous foci 0.3-1 em. in 
diameter. Inactive disease was present on the opposite side. Streptomycin was dis- 
continued on July 2, 1948. Four rib thoracoplasty was done on October 15, 1948. He 
left without leave in January 1949. In April 1950 he developed an abscess in the right 
axilla which was attributed to sutures. Since that date he has been admitted three 
times to WaWa Chest Hospital. Spreads of disease have occurred first on the right 
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side and then in the left upper lobe. Sputum was still positive early in 1954 with 
cavity in left apex, 


R. D., a 41 year old white male was admitted May 10, 1947. Right thoracoplasty 
was done on March 9, 1948. Sputum remained positive. The right upper lobe and a 
wedge from the lower lobe were removed on November 30, 1948. Cavity was present 
in both resected tissues. Streptomycin 1.0 gram daily was given from November 28, 
1948 to January 20, 1949. Inactive disease was present on left side at time of surgery. 
Sputum remained positive and dehydrostreptomycin 0.5 gram daily and PAS 12.0 
grams daily were given from February 6, 1950 to March 24, 1950 for a laryngeal ulcer. 
He was discharged with maximum benefit on June 9, 1950 as an active case. In December 
1952 there was evidence of cor pulmonale (edema of legs and dyspnea), He was ad- 
mitted to Veterans Administration Hospital, Brooklyn, New York on January 24, 
1953. Streptomycin 1.0 gram twice weekly and INH 300 mgm. daily were started on 
December 2, 1953. He was transferred to Castle Point on August 12, 1953. Tomograms 
showed a cavity on the left side. Isoniazid and streptomycin were continued until 
January 21, 1954 when PAS was substituted for streptomycin. His condition has 
deteriorated slowly and prognosis is poor. 


Complications 


In the remaining 27 patients the post-operative course did not present 
serious complications. Eleven had isolated positive sputa post-operatively, 
in one case as late as the 13th month. 

In eight cases x-ray films did not show evidence of fresh disease which 
would account for the positive sputum. One who had active disease with 
possible cavity in the opposite lung pre-operatively only received strep- 
tomycin for one month after lobectomy. After surgery sputum culture 


Lobectomy 
Pneumon- Lobec- 2 Lobes and 
Type of Resection ectomy tomy Removed Wedge Segmental 


15 
4 0 
7 1 
0 


Number of Cases 
Previous PNX 
Previous TCP 
Previous PNX and TCP 


No Collapse 
Previous SM 


Gms. SM—Ave Dose 


106 
Number of Days SM 27-121 89-123 51 0 0 


Day SM—Pre-op. (12 pts.) 4-42 2-21 2-14 3 8-11 

Ave Dose SM—Pre-op. 15 8 s 3 9 

Days SM—Post-op. 2-112 13-103 14-59 53 9-26 

Ave Dose SM—Post-op. 55 41 36 53 17 

Positive Sputum Pre-op. 15 10 3 1 0 , 


Pathology in Resected Tissue 


(a) Open Cavity 11 7 3 1 2 
(b) Encapsulated 3 6 0 0 0 
(c) No Active Disease 1 0 0 0 0 
Decortication at time of Resection 0 5 1 0 


Deaths 


Still Active 
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was positive in the seventh month and again in the 13th month. Subse- 
quently sputum remained negative with clearing of disease on opposite 
side without additional chemotherapy. 

One developed a spread of disease with two positive sputum concentrates 
four months after pneumonectomy. This spread cleared without additional 
chemotherapy and sputum converted. 

Another developed a fresh infiltration eight days after pneumonectomy. 
Streptomycin was discontinued 40 days after resection. Two positive 
concentrated sputa were detected three months after surgery. Streptomy- 
cin 1.0 gram daily was then given for 90 days with conversion of sputum. 

One developed a spread three weeks after pneumonectomy, however, 
sputum remained negative. Two courses of streptomycin were subse- 
quently administered with disappearance of the spread. 

Ultimately all patients in this group of 11 were discharged and they 
are now classified as inactive. 

The use of chemotherapy in pre- and post-operative periods should not 
be limited to short courses which were administered to the patients in 
this study. The benefits of delaying surgery while waiting for further 
improvement under chemotherapy should be carefully weighed against 
the possibility of development of resistant organisms. 


SUMMARY 
A five year follow-up of resection in 34 patients for pulmonary tubercu- 


losis is presented. 

Twenty-seven (79 per cent) are now classified as inactive. 

There were three (9 per cent) post-operative deaths and the same 
number of re-activations of pulmonary tuberculosis. 


RESUMEN 


Se presenta el seguimiento de 34 enfermos a quienes se habia hecho 
reseccién por tuberculosis. 

Veintisiete (79 por ciento) se clasifican ahora como inactivos. Hubo 
tres (9 por ciento) muertes postoperatorias y el mismo numero de re- 
activaciones de tuberculosis pulmonar. 


RESUME 


L’auteur présente une étude portant sur le contréle effectué pendant 
cing ans sur 34 malades ayant subi une résection pour tuberculose pul- 
monaire. 

27 d’entre eux (79%) doivent maintenant étre classés comme stabilisés. 

Il y eut trois décés post-opératoires (9% ) et le méme nombre de rechutes 
de la tuberculose pulmonaire. 


ZUSAMMENFASSUNG 
Ergebnisse einer Nachbeobachtung von 34 Patienten fiinf Jahre nach 
Resektionsbehandlung wegen Lungentuberkulose werden vorgelegt. 
27 Patienten (79%) sind jetzt als inaktiv zu betrachten. 3 Todesfille 
waren zu verzeichnen; 3 weitere Fille zeigten eine Reaktivierung ihrer 
Lungentuberkulose. 
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INTERIM SESSION 


The Interim Session of the American College of Chest Physicians will be 
held at the Benjamin Franklin Hotel, Seattle, Washington, November 25 and 
26, 1956. Examinations for Fellowship in the College will be given on Saturday, 
November 24, under the direction of Dr. Harold G. Trimble, Oakland, California, 
Chairman of the Board of Examiners. On Monday, November 26, the Board of 
Regents and Board of Governors will hold their semi-annual meetings at the 
Benjamin Franklin Hotel and a luncheon will be held for the joint group. 


The Clinical Meeting of the American Medical Association will be held in 
Seattle, November 27-30. Members planning to attend these meetings are re- 
quested to write to the Benjamin Franklin Hotel for reservations. Please in- 
dicate that you will attend the meeting of the American College of Chest Phy- 
sicians and give arrival and departure dates. 


The Pacific Northwest Chapter of the College will sponsor a scientific pro- 
gram on Sunday, November 25 in the Plaza Room of the Benjamin Franklin 
Hotel. Dr. Norman Arcese, Seattle, Chairman of the Committee on Scientific 
Program, has submitted the following preliminary program: 


MORNING SESSION 


8:00 a.m. Registration 


8:30 a.m. “Comfortable Bronchoscopies” 
J. Karl Poppe, Portland, Oregon 
Discussor: John Tolan, Seattle, Washington 


“Pulmonary Cystic Disease: Pre- and Postoperative Function 


Studies” 
Giles Filley, Denver, Colorado 
Discussion from the Floor 
“The Surgical Treatment of Cavitary and Non-Cavitary Tubercu- 
losis in Non-Infectious Patients” 
John W. Bell, Seattle, Washington 
Discussor: Thomas Sheehy, Seattle, Washington 
“Experiences with a Surgical Procedure for Cor Pulmonale” 
William E. VanFleit, Emory University, Georgia 
Discussor: Robert Bruce, Seattle, Washington 
“Surgical Treatment of Congenital Lung Disease in Children” 
Arthur deBoer, Chicago, Illinois 
Discussor: Robert Tidwell, Seattle, Washington 
“A Critica! Evaluation of Intermittent Positive Pressure Breath- 
ing Therapy” 
Roger H. L. Wilson, San Francisco, California 
Discussion from the Floor 
“Pulmonary Cytology in Malignant and Non-Malignant Chest 
Diseases” 
Seymour M. Farber, San Francisco, California 
Discussion from the Floor 


Round Table Luncheons 
“Treatment of Tuberculin Converters” 
Chairman: Albert R. Allen, Selah, Washington 
“Surgical Treatment of Heart Disease” 
Chairman: William S. Conklin, Portland, Oregon 
“Early Diagnosis of Pulmonary Emphysema” 
Chairman: Hurley L. Motley, Los Angeles, California 
Additional members of round table luncheon panels will be pub- 
lished in the final program. 
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AFTERNOON SESSION 


2:00 p.m. “Wegener’s Granulomatosis” 
John E. Tuhy, Portland, Oregon 
Discussion from the Floor 
“Ivalon Graft to Bridge Coronary Artery Occlusions” 
Franklin R. Smith, Seattle, Washington 
“Lobar Spirometry” 
C. J. Martin and Ned Clark, Seattle, Washington 
Discussor: Giles Filley, Denver, Colorado 
“Studies of Esophageal Intraluminal Pressure: Practical Value 
in Diagnosis” 
Arthur M. Olsen, Rochester, Minnesota 
Discussor: Cirus E. Reuben, Seattle, Washington 
“Clinical Pathological Correlation of Resected Lung with Tuber- 
culosis with Special Emphasis on the Accuracy of Cavity 
Prediction” 
M. L. Allan and W. G. Trapp, Vancouver, B. C., Canada 
Discussor: Richard Greenleaf, Seattle, Washington 


Chest Disease Conference 


Moderator: Herman J. Moersch, Rochester, Minnesota 
Panel: John F. Briggs, St. Paul, Minnesota, Edwin R. Levine, 
Chicago, Illinois and Donald R. McKay, Buffalo, New York 


5:00 p.m. Business Meeting, Pacific Northwest Chapter 


EVENING SESSION 
6:00 p.m. Cocktail Party and Dinner 


8:15 p.m. Fireside Conferences 


Subjects and Discussion Leaders 
“Present Status of Surgery in the Treatment of Coronary Artery 
Disease” 
Franklin R. Smith, Seattle, Washington 
“Current Status of Open Cardiac Surgery” 
Arthur deBoer, Chicago, Illinois 
“Allergy in Bronchopulmonary Disease” 
Leon Unger, Chicago, Illinois 
“Pulmonary Physiology” 
C. J. Martin, Seattle, Washington 
“What to do With Unused Beds in Tuberculosis Sanatoria” 
Charles K. Petter, Waukegan, Illinois 
“Surgery of Aortic Aneurysms” 
Luke Hill, Seattle, Washington 
“Treatment of Metastatic Carcinoma of the Lung and Pleura” 
and “Palliative Treatment of Inoperative Pulmonary Ma- 
lignancy” 
Herman J. Moersch, Rochester, Minnesota and J. Thomas Payne, 
Seattle, Washington 


Additional discussion leaders for Fireside Conferences will be 
published in the final program. 


The Fireside Conferences are informal and offer an opportunity for free 
discussion. Discussion leaders will be seated at tables with proper identifica- 
tion. Physicians may participate in the discussion of their choice, or move on 
to other discussions when and if they desire. 

All physicians are cordially invited to attend the scientific sessions; there 
is no registration fee. 
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College Chapter News 


JOINT MEETING, POTOMAC AND SOUTHERN CHAPTERS 


The Potomac and Southern Chapters will hold a joint meeting at the Shore- 
ham Hotel, Washington, D. C., November 11-12. The following program will 
be presented: 


Sunday, November 11 MORNING SESSION 


9:00 a.m. Registration 
9:25 a.m. Introductory remarks 
Alfred Goldman, St. Louis, Missouri, President, Southern Chapter 
9:30 a.m. Scientific Session 
William F. Miller, Dallas, Texas, Presiding 
“An Evaluation of the Yolk-Sac Method as Compared with Con- 
ventional Laboratory Procedures for the Isolation of Myco- 
bacterium Tuberculosis Hominis” 
John H. Seabury, Harry E. Dascomb, and Jeanne M. Mottram, 
B.S., New Orleans, Louisiana 
“Pulmonary and Metabolic Aspects of Cystic Fibrosis (Muco- 
viscidosis)” 
Paul A. di Sant’Agnese, New York, New York 
“The Current Status of the Pneumonias” 
Robert C. Austrian, New York, New York 
“The Pathogenesis and Treatment of Peripheral Vascular Col- 
lapse Associated with Fulminant Diffuse Pulmonary Infiltra- 
tions” 


Donald W. Seldin, Dallas, Texas 


12:00 noon Luncheon panel discussion: “Physiologic Therapy of Broncho- 
pulmonery Disease” 

Alvan L. Barach, New York, New York; Maurice S. Segal, Bos- 

ton, Massachusetts; William F. Miller, Dallas, Texas, Moderator 


AFTERNOON SESSION 
1:55 p.m. 


Introduction 
Joseph S. Cruise, Atlanta, Georgia, Second Vice-President, 
Southern Chapter 

2:00 p.m. Edgar W. Davis, Washington, D. C., Presiding 

es of Hypothermia in the Correction of Cardiovascular 

zesions 
Edward J. Jahnke, Jr., Washington, D. C. 

“The Clinical Value of Transbronchial Left Heart Catheterization” 
L. Biben, A. G. Morrow, H. T. Dodge, and R. P. Grant, Bethesda, 
Maryland 

“Acquired Diseases of the Aorta” 

E. Stanley Crawford, Denton A. Cooley, Michael E. DeBakey, 
and Oscar Creech, Houston, Texas 

“Severe Crushing Injuries of the Chest: A New Method of Treat- 

ment” 
Edward E. Avery, Chicago, Illinois 

X-ray Conference 

Charles N. Davidson, Baltimore, Maryland, Moderator 

Panel: Ross L. McLean, Baltimore, Maryland; Sol. Katz, Wash- 

ington, D.C., and Otto C. Brantigan, Baltimore, Maryland 
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EVENING SESSION 
6:00 p.m. Cocktail party, sponsored by the Potomac Chapter 
7:00 p.m. Banquet—Guest speaker: O. Theron Clagett, Rochester, Minne- 
sota, who will present the Third Paul A. Turner Lecture sponsored 
by the Southern Chapter entitled “Carcinoma of the Lung” 
Monday, November 12 MORNING SESSION 
9:00 a.m. Introduction of Edmund G. Beacham, Baltimore, Maryland, Presi- 
dent, Potomac Chapter 
Roy G. Klepser, Washington, D. C., Vice-President, Potomac 
Chapter, Presiding 
“Features and Significance of Hypertrophic Osteoarthropathy” 
James F. Hammarsten and John O’Leary, Oklahoma City, Okla. 
— Pulmonary Function in the Doctor’s Office and Small 
Clinic” 
James J. Callaway and George R. Meneely, Nashville, Tennessee 
“New Concepts of the Epidemiology of Sarcoidosis” 
Martin M. Cummings, Edward Dunner, Richard H. Schmidt, Jr., 
and John B. Barnwell, Washington, D. C. 
“Further Observations on the Problem of Mucoid Impaction of 


Robert R. Shaw, Donald L. Paulson, and John L. Kee, Dallas, 
Texas 


“Ten Years of Tuberculosis Surgery” 
J. Maxwell Chamberlain, New York, New York 


“Controversial Aspects of the Surgery of Tuberculosis” 
James D. Murphy, Baltimore, Maryland 


12:00 noon Luncheon and Business Meetings, Potomac and Southern Chapters 


All physicians are cordially invited to attend this meeting. There is no reg- 
istration fee. Those planning to attend the meeting are requested to make 
hotel reservations through the Housing Bureau of the American College of 
Chest Physicians, Convention Bureau, 1616 K Street, NW, Washington, D. C. 

The Golden Anniversary Meeting of the Southern Medical Association will 
be held in Washington, D. C., November 12-15. 


COLORADO CHAPTER 


The Colorado Chapter held its annual meeting at the Stanley Hotel, Estes 
Park, on September 8. New chapter officers are: 
President: Robert K. Brown, Denver 
Vice-President: Albert Guggenheim, Denver 
Secretary-Treasurer: Leroy Elrick, Denver (re-elected) 


ILLINOIS CHAPTER 


The Illinois Chapter will hold its first fall meeting on October 18 at the 
Knickerbocker Hotel, Chicago. This meeting will be held in conjunction with 
the 11th Annual Postgraduate Course on Diseases of the Chest sponsored by 
the College. Dr. Burgess L. Gordon, President of the Woman’s Medical College, 
Philadelphia, and President-Elect of the American College of Chest Physicians, 
will be guest speaker at a dinner at 7:00 p.m. The title of Dr. Gordon’s talk 
will be “Evolution of the Chest Specialist.” Following the dinner, at 8:30 p.m., 
Dr. George R. Meneely, Associate Professor of Medicine, Vanderbilt University 
School of Medicine, Nashville, will address the Illinois Chapter members and 
guests on the subject “The Practical Clinical Use of Radioisotopes in the Diag- 
nosis and Treatment of Chest Diseases.” 


LOUISIANA CHAPTER 
The Louisiana chapter will meet in New Orleans on Saturday, October 20. 
Dr. Oscar Creech, Jr., Assistant Professor of Surgery, Baylor University Col- 
lege of Medicine, Houston, Texas, will speak on cardiovascular surgery, and 
Dr. John H. Seabury, Professor of Medicine, Louisiana State University School 
of Medicine, New Orleans, will present a paper on fungus disease. All phy- 
sicians are cordially invited to attend. 
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Scientific Program Committee Requests Submittal of 
Abstracts for 1957 Meeting 


The 23rd Annual Meeting of the American College of Chest Physicians will 
be held at the Hotel Commodore, New York City, May 29 through June 2, 1957. 
Plans for the scientific program to be presented at this meeting are underway. 
Emphasis will be placed on papers dealing with new and original research 
and investigation. One feature of the program will be a session devoted solely 
to a series of such papers limited to ten minutes for each presentation. 

The committee urges those wishing to present papers to submit a 200-word 
abstract to Dr. Karl H. Pfuetze, Chairman, Committee on Scientific Program, 
1919 West Taylor Street, Chicago, Illinois, before December 1, 1956. 


1957 Prize Essay Contest 


The 1957 Prize Essay Contest, sponsored by the Council on Undergraduate 
Medical Education of the College, is open to undergraduate medical students : 
throughout the world. This year, the awards have been increased to $500 for 
first prize, $300 for second prize, and $200 for third prize. Winners will also 
receive certificates of merit. 

The Board of Regents of the College requests the cooperation of College 
members affiliated with medical schools in bringing the contest to the atten- 
tion of the student body at their respective schools. Essays may relate to the 
diagnosis and/or treatment of cardiac or pulmonary diseases. The contest 
will close on April 10, 1957 and instructions for the preparation of manu- 
scripts are as follows: 

1) Five copies of the manuscript, typewritten in English, double spaced, 
should be submitted to the Committee on College Essay, American Col- 
lege of Chest Physicians, 112 East Chestnut Street, Chicago 11, Illinois. 

2) The only means of identification of the author shall be a motto or other 
device on the title page and a sealed envelope bearing the same motto 
on the outside, enclosing the name and address of the author. 

3) A letter from the dean or chairman of the department of medicine or 

surgery of the medical school, certifying that the author is an under- 
graduate student. 


Dr. Schwartz Elected President, Bronx County Medical Society 


Dr. George Schwartz, New York City, has been elected President of the 
Bronx County Medical Society and will be officially installed at a dinner at the 
Concourse Plaza Hotel on October 17, 1956. Following the dinner, the Am- 
bassador from Viet Nam, the Hon. Tran Van Chuong, will address a meeting 
of the society. Members of the College are cordially invited to hear the Am- 
bassador’s talk commencing at 9 p.m. 


Postgraduate Courses in Pediatric Cardiology 


Three intensive postgraduate courses in Pediatric Cardiology, under the di- 
rection of Drs. Benjamin M. Gasul and Egbert H. Fell, are scheduled to be 
offered during the two weeks beginning November 5, 1956, at the Cook County 
Graduate School of Medicine, Chicago. They will include a one week course 
in the Diagnosis and Treatment of Congenital and Rheumatic Heart Disease, 
two courses of three days each in Roentgenology and Electrocardiography in 
Heart Disease, and in Angiocardiography and Catheterization of the Heart 
and Great Vessels. The courses, designed for pediatricians, roentgenologists 
and internists, will be didactic and clinical, and will utilize an abundance of 
interesting clinical cases and case histories. Registration for each course will 
be limited and will be considered in the order received. For further information 
write to the Registrar, 707 South Wood Street, Chicago 12, Illinois. 
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ALUM ROCK HOSPITAL 
SAN JOSE, CALIFORNIA 
TELEPHONE CLAYBURN 8-4921 


A Non-Profit sanatorium for the treatment of tuberculosis 
and other diseases of the chest. 


Visiting Medical Staff: 
Harold Guyon Trimble, M.D., Oakland 
Cabot Brown, M.D., San Francisco 
J. Lloyd Eaton, M.D., Oakland 
Buford H. Wardrip, M.D. Gerald L. Crenshaw, M.D., Oakland 
Telephone Clayburn 8-4921 Glenroy N. Pierce, M.D., San Francisco 
Associate Medical Director James Kieran, M.D., Oakland 


C. Gerald Scarborough, M.D. Robert Stone, M.D., Oakland 
William B. Leftwich, M.D., Oakland 


MEDICAL SERVICE BUREAU 
POSITIONS WANTED 


F.C.C.P., age 40, with wide experience, desires medical chest location, prefer- 
ably with maintenance for large family. Now licensed in California, but will 
consider midwest or east. Please address inquiries to Box 285B, American 
College of Chest Physicians, 112 East Chestnut Street, Chicago 11, Illinois. 

Chest surgeon, 58, desires post in sanatorium, west coast preferred. 25 years 
experience in sanatoria as physician and surgeon; 7 years special training 
in thoracic surgery. F.A.C.S., Diplomate, national board, California license. 
Please address inquiries to Box 286B, American College of Chest Physicians, 
112 East Chestnut Street, Chicago 11, Illinois 


POSITIONS AVAILABLE 


Young physicians wanted at 500-bed hospital for chest diseases; active medi- 
cal, surgical, training, and research programs. Salary range $7,570 to $13,760. 
Write or apply: Manager, VA Hospital, San Fernando, California. 

Assistant medical director wanted for Mineral Springs Sanatorium, Cannon 
Falls, Minnesota, a 100-bed county tuberculosis hospital with active medical, 
surgical, out-patient, and investigative prorvrams. Salary determined by ex- 
perience. Furnished house and utilities supplied. Applicant must be male grad- 
uate of approved U. S. or Canadian medical school and eligible for Minnesota 
license. Address: E. V. Bridge, M.D., Superintendent. 

Staff physician wanted for surgical service of 256-bed VA tuberculosis hos- 
pital. Thoracic surgery experience preferred but general surgeon desiring 
thoracic surgical training acceptable. Staff salaries $7570-$12,675 depending 
on qualifications. U. S. license and citizenship required. Write: Manager, VA 
Hospital, Waukesha, Wisconsin. 

Full-time staff physician wanted for the Idaho State Tuberculosis Hospital, 
Gooding, Idaho. New, fully modern hospital building nearing completion to re- 
place several small, antiquated units, bringing the total bed capacity to 100-120 
beds. Salary governed by training and experience. Apply: Medical Director, 
Idaho State Tuberculosis Hospital, Gooding, Idaho. 

For Sale: Fully equipped private practice of recently deceased internist, 
specializing in diseases of the chest and cardiology, in progressive city near 
Pittsburgh, Pennsylvania. Opportunities excellent in either field for accredited 
man. Reasonable. Please forward inquiries to Box 288A, American College of 
Chest Physicians, 112 East Chestnut Street, Chicago 11, Illinois. 
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Cragmor 
Sanatorium 


For the treatment of tuberculosis 
and diseases of the chest, situated 
near Colorado Springs in the heart 
of the Rockies. Ideal year-round 
climate. Individual apartments, 
with or without baths. Rates on 
request. 


For detailed information address 


HENRY W. MALY, M.D. Director 
Cragmor Sanatorium 
Colorado Springs, Colorado 


MARYKNOLL SANATORIUM 


MONROVIA, CALIFORNIA 
(MARYKNOLL SISTERS) 


A sanatorium for the treatment 
of tuberculosis and other diseases 
of the lungs. Located in the foot- 
hills of the Sierra Madre Moun- 
tains. Southern exposure. Ac- 
commodations are private, mod- 
ern and comfortable. General 
care of patient is conducive to 
mental and physical well being. 


SISTER MARY PIETA, R.N. 
Superintendent 


E. W. HAYES, M.D. 
Medical Director 
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100 Beds for Crippled Children 200 Beds for Tuberculosis 


ST. JOHNS SANITARIUM, Springfield, Ill. 


Complete in every detail. Rates low—because of the services of the 
Hospital Sisters of St. Francis. 


Medical Director Address 
DARRELL H. TRUMPE, M.D. SISTER JUDINE, R.N., Supt. 


xxx When writing please mention Diseases of the Chest 
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EFFECTIVE IMMEDIATELY 


...TEEBACIN CMC powder (NaPAS) in 50 pound containers is now avail- 
able in an improved packing. The powder is first sealed in a moisture-proof 
polyethylene bag. This plastic bag is placed within a special air-tight, tin-lined 
fiber drum. Result: increased stability, minimum discoloration and reduced 
side effects even after the container has been opened. 

A complete USP laboratory report, including purity and moisture content 
will accompany each shipment. Although minimum USP specifications are 
98%, our production averages exceed 100.3% on an anhydrous basis and are 
often substantially higher, resulting in higher blood levels. 

Our strict stock control assures delivery from recently manufactured 
batches only. These improvements in packaging, quality and delivery entail 
no extra cost to you. Our prices are most competitive. 


CONSOLIDATED MIDLAND CORPORATION 
RESEARCH DIVISION 


1S PARKWAY, KATONAH, N.Y. 
QUALITY * ECONOMY 


Samples of TEEBACIN upon request. 
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